lassrooms 


for  the  future  must  include  such 
testing.) 

In  addition  to  his  work  at  the 
Center,  Dr.  Ramage  spends  time 
at  the  nearby  Westinghouse  Re¬ 
search  Laboratories,  in  the  In¬ 
structional  Technology  Depart¬ 
ment.  He  is  attempting  to  utilize 
research  carried  on  there  in  set¬ 
ting  up  computer  projects  at  the 
Center. 

f  This  type  of  university-indus¬ 
try  cooperation  is  indicative  of 
the  interest  industry  is  showing 
in  educational  developments.  The 
Pitt  LRDC  program  is  financed 
by  a  grant  from  the  U.S.  Office 
of  Education,  but  much  of  its 
support  also  comes  from  industry. 

Pitt’s  LRDC  was  one  of  the 
first  two  of  nine  such  educational 
research  centers  around  the 
country  financed  by  the  U.S.  Of¬ 
fice  of  Education.  Founded  in 
1964,  it  now  has  a  staff  of  over 
sixty  specialists  in  psychology, 
education,  social  science,  and  al¬ 
so  industry. 

Each  staff  member  has  a  prime 
research  concern,  ranging  from 
studies  of  response  latencies  and 
computer  simulation  of  learning 
processes  to  the  effect  errors 
have  on  learning,  and  experimen¬ 
tal  designs  of  hardware. 

The  dedication  of  the  LRDC 
staff  is  impressive.  Each  member 
is  a  specialist  in  his  own  right. 
Each  is  vitally  concerned  about 
education.  There  seems  to  be  no 
hurry  to  “get  something  on  the 
market”  and  no  innovation  is 
tried  for  innovation’s  sake. 

Director  Glaser  feels  that 
learning  research  centers  such  as 
Pitt’s  should  substantially  avoid 
the  dangers  of  premature  conclu¬ 
sions  about  the  effectiveness  of 
computer-based  instruction.  At 
Pittsburgh  they  are  testing  and 
evaluating  extensively  before 


they  subject  classrooms  of  chil¬ 
dren  to  the  methods,  materials, 
and  apparatus  being  developed. 

Teachers  themselves  must  also 
become  more  scientific,  demand¬ 
ing  research  reports  on  innova¬ 
tive  processes  and  materials  be¬ 
fore  “diving  in”  with  new  in¬ 
structional  modes. 

The  Pittsburgh  LRDC  staff  is 
continually  working  to  refine  ex¬ 
isting  laboratory  hardware  and 
also  to  develop  new  devices.  One 
such  item  is  a  ferrite  manipula¬ 
tive  board  which  can  detect  the 
shape  and  location  of  an  object 
placed  on  its  surface.  An  obvious 
area  f of  its  use  is  geometry. 

Programmers  at  Pitt  are  main¬ 
ly  undergraduates.  Some  work 
full  time;  others  half  time.  It  is 
hoped  that  teachers  will  eventu¬ 
ally  be  included,  adding  a  mea¬ 
sure  of  classroom  experience  to 
this  facet  of  research. 

The  Center’s  future?  Dr.  Glas¬ 
er  believes  that  individualized  in¬ 
struction,  the  computer,  and  in¬ 
struction  based  on  psychological¬ 
ly  tested  methods  will  keynote 
future  education.  All  of  these  are 
a  part  of  studies  at  Pitt’s  LRDC. 
The  Center’s  plans  have  two  fu¬ 
ture  trends  in  mind — first,  the 
development  of  an  educational 
technology  that  can  provide  for 
teachers  tools  and  procedures 
based  on  scientifically  conducted 
research,  and  second,  the  increas¬ 
ing  involvement  of  engineers,  be- 
havorial  scientists,  and  subject- 
matter  specialists  or  scholars. 

NEXT  MONTH:  Evanston,  Illinois,  tries 
computer  report  cards. 

Miss  Sponberg  welcomes  questions  about 
CAI.  Although  she  cannot  answer  them 
personally,  they  will  assist  in  planning 
future  articles.  She  also  invites  reports 
from  readers  concerning  computer  use 
in  schools. 


The  Learning  Center’s  new, 
free  catalogs  are  your  blueprint 
for  innovation  from  the  nation’s 
outstanding  pioneer  in  programmed 
manipulative  materials. 

The  Learning  Center  of  Princeton,  N.  J.  has 
helped  over  1500  school  systems  add  the 
“missing  dimension”  of  motor-sensory  experi¬ 
ence  through  programmed  manipulative  mate¬ 
rials  to  their  K  through  8  curriculum.  These 
materials,  in  the  form  of  conveniently  packaged 
“desk-top  laboratories,”  provide  the  only  com¬ 
prehensive  presentation  of  manipulatives  with 
accompanying  teacher  manuals  and  student 
discovery  sheets  for  modern  mathematics, 
geography  and  elementary  science  programs. 

The  new  Language  Development  Laborato¬ 
ries  offer  the  first  organized  multi-media  pro¬ 
gram  for  the  systematic  teaching  of  perception  and  reading  for  children 
in  the  pre-primary  and  early  grades.  Each  student  becomes  involved  in 
learning  and  has  the  opportunity  to  actually  manipulate  and  construct 
physical  models  that  organize  and  describe  his  learning  experiences. 

The  new  free  catalogs  “Involvement  in  Learning”  and  “The  Power  of 
Language”  are  valuable  and  complete  guides  for  educators  seeking  cur¬ 
riculum  innovations  of  solid  substance,  which  have  been  thoroughly 
researched  and  tested.  These  innovative  systems  for  learning  are  avail¬ 
able  now  and  qualify  for  purchase  under  ESEA,  NDEAand  OEO  programs. 


Use  this  coupon  to  send  for  these  two  important 
publications  from  The  Learning  Center. 

THE  LEARNING  CENTER,  Dept.  108 
Princeton,  New  Jersey  08540 

Please  send  me  your  free  illustrated  catalogs. 

Name _ 

School  or  Affiliation _ 

Address. _ _ _ 

City _ State _ Zip. 


The  Learning  Center  was  founded  by  Creative  Playthings,  Inc.,  in  1961 
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Evanston  tried... 

Computer  report  cards 


SAM  MIKAELIAN 

and 

RONALD  B.  THOMPSON 


Could  the  computer  be  used  to 
create  a  concise,  meaningful 
pupil-progress  report  at  no  great¬ 
er  cost  than  present  methods  and 
with  a  saving  of  teacher-clerical 
time?  Last  spring  Sam  Mikaelian, 
then  principal  of  College  Hill 
School,  a  K-6  school  in  Evanston, 
Illinois  School  District  65,  de¬ 
cided  to  find  out.  We  asked  Mr. 
Mikaelian,  who  now  directs  pupil 
services  in  Wilmette,  to  report  on 
his  experience.  Coauthor  Ronald 
B.  Thompson  is  Coordinator  of 
Research  and  Data  Processing  in 
Evanston.  RAS 

When  College  Hill  teachers 
began  planning  for  com¬ 
puterized  report  cards,  a  very 
practical  problem  confronted 
them — they  had  no  computer  and 
no  money  had  been  allotted  for 
one  in  the  annual  budget. 

A  local  business,  The  General 
Finance  Corporation,  solved  both 
problems  by  offering  free  data- 
processing  facilities.  This  meant 
unlimited  time  on  their  IBM  360 
computer  and  the  availability  of 
their  staff  people  as  consultants. 

Now  the  real  work  began — 
that  of  devising  a  new  type  of 
pupil  report.  The  report  in  use, 
while  comprehensive,  was  time- 
consuming  to  prepare,  and  be¬ 
cause  of  teacher  fatigue  and 
statement  monotony,  lacked  de¬ 
tails.  It  included  forty-six  classi¬ 
fications  of  growth  in  knowledge 
and  skills,  plus  seventeen  classi¬ 
fications  of  growth  in  habits  and 
attitudes.  Performance  and  effort 
in  each  academic  area  were 
marked  excellent,  satisfactory,  or 
unsatisfactory ,  and  space  adjust¬ 
ment  to  each  academic  area  was 
provided  for  additional  teacher 


comments.  This  reporting  style 
made  it  difficult  to  analyze  stu¬ 
dent  and  class  marks,  and  the 
relationship  of  marks  and  teacher 
comments  to  other  data. 

College  Hill  teachers  first  Con¬ 
sidered  the  teacher  comments 
used  on  past  progress  reports 
such  as,  shows  understanding  of 
concepts  and  an  interest  in 
topics;  does  not  comprehend  and 
interpret  what  he  reads;  and  so 
on.  They  prepared  a  frequency 
table  of  eighty-eight  statements 
(positive  and  negative)  describ¬ 
ing  pupil  achievement  and  be¬ 
havior  in  grades  one  through  six. 
These  statements  were  revised  into 
forty-four  concise  comments. 

IBM  cards,  prepunched  with 
the  pupil’s  ID  number  and  name, 
were  prepared,  with  each  teacher 
receiving  one  set  of  cards  per 
child  (one  card  for  each  area  of 
evaluation).  Using  a  graphite 
pencil,  the  teacher  marked  pre¬ 
determined  numbers  correspond¬ 
ing  to  his  name,  subject,  mark 
for  subject  (in  grades  5  and  6 
only),  and  pertinent  comments. 
Although  data  for  the  computer 
was  recorded  on  the  IBM  cards 
by  code  numbers,  the  print  out 
would  give  in  full  the  teacher’s 
name,  subject,  mark  (where  ap¬ 
plicable),  and  teacher  comments. 

A  preliminary  run  of  the  prog¬ 
ress  reports  was  made  so  teachers 
could  add  or  delete  statements. 
The  final  report,  sent  out  in  April, 
was  printed  in  triplicate  (one 
copy  each  for  home,  cumulative 
folder,  and  principal). 

Since  this  progress  report  was 
experimental  in  form  and  format, 
a  letter  to  parents,  briefly  explain¬ 
ing  the  “new  look,”  accompanied 
each  report. 


Now  a  tally  of  teacher  com¬ 
ments  and  their  use  frequency 
was  prepared  for  each  teacher, 
and  for  the  entire  school.  Teacher 
comments  averaged  twenty-one 
per  report— more  than  previously. 

Teachers  then  reacted  to  ques¬ 
tions  concerning  their  ideas  about 
future  use  of  this  tool.  All  felt  the 
computerized  reports  were  time¬ 
saving,  more  straightforward,  and 
a  help  to  those  teachers  who 
might  be  less  articulate  or  those 
who  worry  about  handwriting 
and  misspelling.  There  was  a 
greater  consistency  of  data  with¬ 
in  the  school;  reports  were  more 
comprehensive  than  before. 

The  teachers  did  want  more 
teacher  comments  for  the  aver¬ 
age  achiever,  and  separate  sets  of 
comments  for  grades  1-3  and  for 
grades  4-6.  Most  teachers  wished 
to  reword  or  eliminate  some  of 
the  comments.  Primary  teachers 
wanted  more  comments  to  men¬ 
tion  outstanding  effort;  inter¬ 
mediate-grade  ones  wanted  more 
for  pupils  who  try  hard,  but 
produce  little. 

Parent-teacher  conferences  were 
held  one  week  after  the  re¬ 
ports  were  sent  home.  After  each 
conference,  parents  were  given  a 
questionnaire  concerning  the  re¬ 


port.  In  general,  they  felt  a  con¬ 
ference  was  necessary  to  further 
explain  the  report.  They  said  this 
report  card  was  precise,  and  easy 
to  read,  but  they  wished  it  could 
be  more  personalized. 

Our  second  attempt  (in  June) 
at  computerized  report  cards  was 
more  sophisticated.  Statements 
Were  revised.  Format  and  form 
were  improved,  allowing  spaces 
for  the  teacher’s  signature,  which 
added  a  “personal  touch”  and 
showed  he  had  seen  the  report. 

A  cost  comparison  indicated 
2.6  cents  per  computerized  report 
card  as  opposed  to  our  present 
cost  of  5.5  cents  per  card.  One 
hour  of  computer  rental  time, 
valued  at  fifty  dollars,  was  also 
used.  Considering  cost  alone,  one 
would  have  difficulty  making  a 
case  for  continuing  our  present 
report  cards.  And  no  attempt  was 
made  to  monetarily  equate  teach¬ 
er  time  saved,  time  which  went 
into  further  individualization  of 
instruction. 

NEXT  MONTH:  Pupils  program  computers 
in  Lakewood,  Ohio. 

Miss  Sponberg  welcomes  questions 
about  CAL  Although  she  cannot  answer 
them  personally,  they  will  assist  in  plan¬ 
ning  future  articles.  She  also  invites  re¬ 
ports  from  readers  concerning  computer 
use  in  schools. 


COLLEGE  HILL  PUPIL  PROGRESS  REPORT 


JUNE,  1967 


TO  THE  PARENTS  OR  GUAROIAN  0F- 

5-  4 

PROMOTED  TO  GRADE.... 


HALF  OAYS  PRESENT. 
HALF  DAYS  ABSENT  . 
TIMES  TARDY.  .  .  . 


HOMEROOM  TEACHER. 


MRS.  J.  MONTGOMERY  READING  GRADE  B 

READS  WELL  ORALLY  WITH  EXPRESSION 

UNDERSTANDS  AND  INTERPRETS  WHAT  IS  READ  FOR  INFORMATION  AND  PLEASUR 
SHOWS  LITTLE  OR  NO  INTEREST  IN  INDEPENDENT  REAOING 
APPEARS  TO  HURRY  THROUGH  WORK 


MR.  F.  BEYER  PHYS  EDUCATION  GRADE  NONE 

0 1  SPLAYS  INITIATIVE,  IS  RESOURCEFUL  AND  RESPONSIBLE 
IS  DOING  WELL 


PROGRESS  REPORTS  for  College 
Hill  pupils  appear  on  8V2"  x  11" 
lined  paper.  This  portion  shows  a 
variety  of  teacher  comments  in  sev¬ 
eral  academic  areas. 


MRS.  M •  MERRILL  DRAMA  GRADE  NONE 

LISTENS  ATTENTIVELY  TO  INSTRUCTIONS  AND  FOLLOWS  PLANS  AND  DIRECTION 

WORKS  TO  BEST  CF  ABILITY 

MRS.  J.  MONTGOMERY  SOCIAL  GROWTH  GRADE  NONE 

DISPLAYS  INITIATIVE,  IS  RESOURCEFUL  AND  RESPONSIBLE 
IS  WORKING  TOWARD  GOOD  CITIZENSHIP 
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Computer-Assisted  instruction  •  8 


fifth  and  sixth  graders 

Program  a  Computer 


SUE  ROUNDS 


For  the  past  three  years,  schools  in 
Lakewood,  Ohio,  have  sponsored  sum¬ 
mer  enrichment  programs  for  superior 
students  in  math,  science,  and  the  hu¬ 
manities.  As  part  of  last  summer’s  math 
program,  twenty-two  fifth  and  sixth  grad¬ 
ers  investigated  computers  under  the  di¬ 
rection  of  teacher  Sue  Rounds.  Here  is 
how  these  surburban  Cleveland  young¬ 
sters  used  the  computer  to  practice 
knowledge  gained  in  class.  RAS 

Computers  were  used  in  our  elemen¬ 
tary  summer  math  classes  primarily 
to  acquaint  children  with  this  area  as  a 
possible  vocation.  We  also  wanted  pupils 
to  understand  the  limitations  and  capa¬ 
bilities  of  computers. 

Students  in  the  program  had  IQ’s  of 
120  or  more  and  composite  arithmetic 
scores  of  one  or  more  years  above  grade 
level  on  the  Iowa  Every  Pupil  Tests,  and 
were  recommended  by  their  teacher  and 
principal.  Also  in  the  program  were  pu¬ 
pils  recognized  as  over  achievers  in  math. 
These  children  did  not  have  120  IQ’s, 
but  were  recommended  by  the  teacher 
and  principal  solely  on  the  basis  of  math 
potential,  math  achievement,  and  out¬ 
standing  interest  and  effort. 

At  first,  the  children  seemed  to  think 
computers  were  almost  magical.  So  we 
established  initially  the  idea  that  a  com¬ 
puter  can  do  only  what  it  is  told  to  do. 

Three  weeks  (two  hours  each  day) 
were  spent  in  the  program.  We  began  by 
studying  the  binary  system  with  which 
the  computer  works  internally.  This 
study  also  provided  a  foundation  for  the 
detailed,  either/or  instructions  that  must 
be  given  to  the  machine. 

The  next  step  was  to  learn  the  lan¬ 
guage  of  the  General  Electric  Company’s 
GE-265  computer  which  we  would  be 
using.  For  example,  *  means  times,  / 
means  division,  and  SQR3  means  1/3. 
We  practiced  writing  equations  in  com¬ 
puter  language,  as 


(4  *  A  *  C))  /  (2  *  A). 

Through  this  kind  of  exercise,  pupils 
easily  learned  the  logic  in  the  equations, 
although  there  were  many  mathematical 
concepts  in  them  that  were  new.  For  ex¬ 


ample,  the  children  had  not  worked  with 
square  roots  before,  but  it  was  easy  to 
teach  this  concept  when  the  computer 
could  perform  all  of  the  difficult  opera¬ 
tions.  Pupils  understood  the  concept  and 
left  the  drudgery  to  the  machine. 

Next  we  began  writing  programs  for 
the  computer.  A  GE  technician  spent 
one  class  session  with  us,  explaining 
computer  commands  such  as  read,  in¬ 
put,  for,  and  next,  and  under  what 
circumstances  each  is  used.  The  class 
learned  that  there  are  several  approach¬ 
es  to  programming  a  given  problem,  all 
of  which  will  arrive  at  the  same  solu¬ 
tion.  Another  speaker  talked  to  the  class 
about  the  future  (and  present)  uses  of 
computers. 

Pupils  were  now  taken  to  the  down¬ 
town  Cleveland  General  Electric  Com¬ 
puter  Center  where  they  had  access 
to  the  GE-265  through  two  terminals 
(teletypewriters tied  into  the  computer). 
These  terminals  could  be  used  simulta¬ 
neously  with  any  number  of  outside  ter¬ 
minals  because  of  “time-sharing,”  a  sys¬ 
tem  allowing  many  people  to  use  the 
computer  at  the  same  time  to  do  a  vari¬ 
ety  of  operations  independent  of  and  un¬ 
known  to  one  another.  Each  child  had  at 
least  two  opportunities  to  put  a  program 
into  the  computer  and  have  a  successful 
experience  with  the  printout. 

Although  the  group  last  summer  were 
superior  students,  computers  could  also 
be  used  with  pupils  who  are  weak  in 
mathematics,  for  computer  logic  is  valu¬ 
able  in  understanding  mathematics.  A 
programmer  need  not  be  able  to  square 
numbers  or  to  find  square  roots  or  even 
to  add  or  subtract.  But  he  must  be  able 
to  analyze  a  problem  and  present  it  in  a 
logical  order  to  the  computer,  which 
then.L  performs  the  routine,  sometimes 
boring,  and  often  time-consuming  opera¬ 
tions.  The  computer  is  a  tool  for  today! 

NEXT  MONTH:  Project  PLAN  in  Quincy,  Massa¬ 
chusetts. 

Miss  Sponberg  welcomes  questions  about  CAI. 
Although  she  cannot  answer  them  personally, 
they  will  assist  in  planning  future  articles.  She 
also  invites  reports  from  readers  concerning 
computer  use  in  schools. 


“>e  compute,™^  '"*truc<i°n  prior  t( 

eZr'"*1  '»rmu“sworkinEco'np 

a  '°"Wer  mTcIX  bU"“  Kp,es 

<°  a  question. “  Card  >°  register  her  a 
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RUTH  ANN  SP0NBER6 

Senior  Editor,  The  INSTRUCTOR 


-written 


Teacher 
Learning  Units 
are  unique  to 
Project  PLAN 


Our  staff  thinks  of  this  Proj¬ 
ect  PLAN  as  a  computer- 
managed  program  ...  it  is  dif¬ 
ferent  from  other  projects  because 
the  teacher  who  implements  it  in 
the  school  also  assists  in  its  de¬ 
velopment,”  says  David  Johnston, 
principal  of  Adams  Elementary 
School  in  Quincy,  Massachusetts. 

Mr.  Johnston’s  statement  pin¬ 
points  two  important  concepts  of 
Project  PLAN  (Program  for 
Learning  in  Accordance  with 
Needs),  a  system  designed  to  im¬ 
prove  pupil  achievement  by  us¬ 
ing  a  computer  to  store  and  eval¬ 
uate  data  on  pupil  progress.  The 
computer  also  recommends  the 
type  of  learning  unit  to  meet  an 
individual’s  needs.  PLAN,  devel¬ 
oped  by  American  Institute  for 
Research  in  Palo  Alto,  Califor¬ 
nia,  is  funded  mainly  by  West- 
inghouse  Learning  Corporation. 


The  program,  operating  for  lev¬ 
els  one  and  five  at  the  nongraded 
Adams  School,  is  based  on  sets 
of  educational  objectives  con¬ 
cerned  with  the  types  of  behavior 
a  pupil  should  be  able  to  demon¬ 
strate  now  and  later  in  life.  To 
help  meet  these  objectives, 
groups  of  learning  activities 
called  Teaching  Learning  Units 
(TLU’s)  have  been  created  for 
reading,  mathematics,  language 
arts,  science,  and  social  studies. 
These  activities  are  geared  to  the 
many  abilities  and  styles  of  learn¬ 
ing  found  in  a  regular  classroom. 

The  computer  terminal  at 
Adams  School  relays  information 
concerning  each  pupil’s  achieve¬ 
ment  in  the  five  areas  to  the  main 
computer  located  in  Palo  Alto. 
Here  the  information  is  stored, 
evaluated,  and  used  to  determine 
the  pupil’s  next  study  “course.” 

Each  TLU  includes  indepen¬ 
dent  activities  plus  experiences 
for  working  with  a  partner  or  in 
a  group,  or  with  a  teacher  and 
group.  Field  trips  and  audiovisual 
experiences  are  often  suggested. 
A  TLU  also  allows  for  individual 
teacher-pupil  conferences. 

To  complete  a  TLU,  a  pupil 
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Instructional  Guide  #2 


Instructional  Guide  #3 
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Objective 

3488 


Instructional  Guide  #6 


SELF -CHECK 


3.  Read  IG  #2,  "Jobs'  Lives  Vary  in 
Length",  and  follow  all  of  its 
directions. 


Can  you  write  at  least  1  benefit 
of  planning  ahead  when  you  are 
thinking  about  jobs? 

Do  you  know  1  thing  that  kills  jobs? 


4.  Read  IG^#3,  "What  to  Think  About 
Before  Choosing  a  Job',  and 
follow  its  directions. 


5.  Read  IG  #4,  "Choosing"  carefully, 

and  follow  its  directions.  Look  What  are  4  major  areas  a  person 
at  the  pictures  which  illustrate  should  think  about  when  he  is  con- 
this  I£.  sidering  a  job? 

You  should  be  able  to  name  2  of  your 
abilities,  2  interests,  2  personal 
qualities,  and  2  values. 


6.  Read  IG  #5,  "Choices  Made  by  Some¬ 
one  Famous".  Follow  its  direct¬ 
ions  carefully,  and  do  all  the 
steps . 


7.  Read  IG  #6, 

"Why  Plan  Tentatively?" 


Write  1  benefit,  different  from  the 
one  you  wrote  above,  of  planning 
ahead  about  jobs. 

Can  you- say  what  "tentative" 
means? 

Do  you  know  1  reason  you  should 
have  tentative  plans? 


uses  a  variety  of  materials,  such 
as  books,  records,  study  sheets 
(illustrated  below),  tapes,  kits, 
and  transparencies.  Thus  a  well 
equipped  media  center  for  the 
school  is  a  necessity. 

Independent  work  and  individ¬ 
ual  progress  are  emphasized  on 
the  TLU’s,  each  of  which  usually 
takes  about  two  weeks  to  com¬ 
plete.  (A  child  works  at  his  own 
rate  of  speed.)  Self-correcting 
items  written  into  the  TLU  helps 
a  child  evaluate  his  own  progress. 

Each  TLU  is  followed  by  a 
test  which  checks  what  the  child 
has  accomplished,  reviews  mate¬ 
rial  already  covered,  and  pretests 
to  predict  and  prescribe  the  pu¬ 
pil’s  next  step.  Testing  at  level 
one  is  done  in  the  TLU  guide, 
with  a  teacher  aide  transferring 
the  child’s  answers  to  a  special 
performance  test  card  for  later 
transmission  of  data  to  the  Palo 
Alto  computer.  At  level  five,  pu¬ 
pils  put  answers  on  the  cards. 

If  a  child  does  well  on  a  test, 
the  computer,  which  “knows” 
his  special  skills  and  interests, 
achievement  record,  and  learning 
ability  and  style,  then  recom¬ 
mends  three  new  TLU’s.  Final 
selection  of  the  TLU  to  be  used 
is  determined  jointly  by  student 
and  teacher.  If  the  child  does  not 
do  well  on  the  test  and  needs  fur¬ 
ther  practice  in  that  area,  the 

INSTRUCTIONAL  GUIDE  #4  -  CHOOSING 

Now  you  can  play  a  little  game.  Here  is  a  list  of  things  describing  people.  See  if 
you  can  tell  whether  each  is  an  ability,  an  interest,  a  personal  quality,  or  a  value. 
For  each  phrase,  put  an  X  in  the  column  which  described  the  phrase.  For  example,  if 
you  think  "watches  TV"  is  a  value,  you  would  put  an  X  under  value.  When  finished, 
turn  to  the  answer  sheet  at  the  end  of  this  IG  to  see  how  well  you  did. 


teacher  works  with  him  individ¬ 
ually  or  in  a  group  with  other 
children  needing  similar  help. 

Two  classes  each  in  levels  one 
and  five  are  participating  in  Proj¬ 
ect  PLAN  this  year.  Next  fall, 
levels  two  and  six  will  be  added, 
and  the  following  year,  three  and 
four.  Each  class  using  PLAN  is 
matched  with  a  control  class  at 
the  same  level  in  another  Quincy 
school,  to  compare  results. 

Two  teachers  from  Adams 
School  and  teachers  from  fifteen 
other  school  districts  around  the 
country  spent  last  summer  in  Palo 
Alto  learning  about  Project 
PLAN.  They  also  helped  write 
the  TLU’s  now  used  in  the 
schools.  Two  other  teachers  are 
in  Palo  Alto  this  year. 

Teachers  using  Project  PLAN 
feel  that  pupils  are  now  more  in¬ 
dependent,  take  more  responsi¬ 
bility,  and  exhibit  increased  inter¬ 
est  in  school.  Robert  Pruitt,  the 
superintendent  of  the  Quincy 
Public  Schools,  says  of  Project 
PLAN,  “This  is  an  exciting  thing 
.  .  .  giving  relevance  and  se¬ 
quence  to  the  learning  process. 
We  think  this  is  the  way  educa¬ 
tion  will  go  in  coming  years.” 

Miss  Sponberg  welcomes  questions 
about  CAI,  and  invites  reports  from 
readers  concerning  computer  use  in 
schools. 


TLU  assignment  sheet  (above)  may  refer  students 
to  study  sheets  (right)  or  to  other  materials.  Each 
lesson  has  pupil  self-checking  devices. 


Abi  1  i  ty 

Interest 

Personal 
Qual  i  ty 

Value 

Watches  TV 

Collects  rocks 

Draws  well, 

Is  shy  meeting  people 

Can  write  poetry 

Reads  about  space  travel 

Wants  to  be  liked  by  others 

Laughs  a  lot 

Looks  tall  and  thin 

Can  sew 

Goes  to  science  fiction  movies 

Swims 

Is  afraid  to  speak  up  in  class 

Knows  all  about  old  cars 

Is  handsome 

Wants  to  be  rich 
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Keeping  up  with  Technology  JJi'Sf. 


This  month  we  are  reporting  re¬ 
cent  developments  (projects  and 
hardware)  from  the  fast-paced 
field  of  educational  technology.  If 
your  school  is  currently  trying 
computer-  or  machine-assisted  in¬ 
struction,  let  me  know!  RAS 

Logic  for  the  gifted 

Gifted  elementary  pupils  at  Grant 
School  in  Cupertino,  California, 
are  learning  symbolic  logic  in 
their  mathematics  classes  through 
a  Stanford  University  CAI  pro¬ 
gram.  Sixteen  pupils  from  Grant 
are  involved  in  the  first-year  logic 
program,  as  are  182  other  stu¬ 
dents  elsewhere  in  California  and 
Mississippi.  Pupils  use  a  teletype¬ 
writer  connected  with  a  computer 
on  the  Stanford  campus.  A  nor¬ 
mal  year’s  work  in  symbolic  logic 
(thirty  lessons)  has  been  pro¬ 
grammed,  but  some  pupils  com¬ 
plete  the  sequence  in  less  time. 

PLATO  goes  remote 

This  fall,  PLATO,  computer- 
assisted  instructional  system  de¬ 
veloped  at  the  University  of 
Illinois,  “goes  remote,”  and  an 
elementary  school  will  house  one 
of  four  new  CAI  classrooms  in 
the  Champaign,  Illinois,  area. 

Geometry  is  one  subject  sched¬ 
uled  to  be  computer-taught  to 
fifth  and  sixth  graders.  After  be¬ 
ing  introduced  to  symmetry,  pu¬ 
pils  will  use  their  newly  acquired 
knowledge  to  explore  the  proper¬ 
ties  of  triangles  and  quadrilaterals. 

In  the  PLATO  system,  each 
pupil  works  in  a  small  booth  fitted 
with  a  television  set  and  an  elec¬ 
tronic  keyset  with  which  he  com¬ 
municates  with  the  computer. 


Low-cost  learning 

A  portable,  16-pound  desk-top 
learning  system,  costing  about 
$10  per  child  per  year,  has  been 
introduced  by  Responsive  En¬ 
vironment  Corporation  (REC), 
developers  of  the  computer-based 
talking  typewriter.  This  device, 
the  Talking  Page,  can  be  oper¬ 
ated  by  battery  or  electricity. 

It  has  been  designed  to  teach 
many  subjects,  including  math, 
spelling,  reading,  skills,  foreign 
languages,  and  English  as  a  sec¬ 
ond  language.  Programs  for  the 
machine  are  being  developed  by 
REC  in  the  United  States,  Eng¬ 
land,  and  Canada. 

The  audio  part  of  the  system 
(a  special  7"  45rpm  record)  is 


synchronized  with  visual  informa¬ 
tion  carried  on  8"  x  11"  printed 
sheets.  Random  access  is  pro¬ 
vided  to  all  material,  both  audio 
and  visual,  so  pupils  can  repeat 
or  skip  material. 

Sidewalk  CAI 

New  York  City’s  school  system 
officially  opened  its  new  Com¬ 
puter  Center  in  Manhattan  this 
summer.  Located  on  the  ground 
floor  of  the  Charles  Pfizer  Build¬ 
ing,  it  enables  pedestrians  to  see 
the  city’s  CAI  program  in  action. 
The  Center  has  a  central  com¬ 
puter  control  room  and  an  infor¬ 
mation  center  wtih  two  student 
terminals  with  which  visitors  can 
experiment.  There  is  also  a  map 
showing  the  location  of  terminals 
in  New  York  schools  and  a 
collection  of  large  photos  of  chil¬ 


dren  reacting  to  computerized 
learning.  (About  6,000  children  in 
1 6  elementary  schools  in  the 
Bronx,  Brooklyn,  and  Manhattan 
receive  computerized  supplemen¬ 
tary  instruction  in  reading,  spell¬ 
ing,  and  math  on  200  terminals.) 

Selected  learning 

A  computer  helps  decide  what 
two  hundred  children  in  two 
Pueblo  Vista  (New  Mexico)  ele¬ 
mentary  schools  will  learn.  In  the 
experiment,  pupils  are  tested 
daily  on  a  particular  subject.  An¬ 
swers  are  fed  into  the  computer, 
which  selects  a  lesson  on  film  for 
the  class.  The  computer  indicates 
which  children  will  be  bored  by 
a  particular  film  lesson  (because 
they  already  are  informed  about 
the  subject)  and  which  pupils 
would  gain  from  it.  Pupils  not 
viewing  film  have  other  assign¬ 
ments  to  complete. 

Calculated  math 

Desk-top  electronic  calculators  by 
Wang  Laboratory  are  being  used 
in  elementary  schools  for  modern 
math  teaching.  About  the  size  of 
an  ordinary  desk  telephone,  the 
Wang  Model  320  calculator  al¬ 
lows  students  to  perform  all  basic 
mathematical  functions  (  +  ,  — , 
X,  -i-,  -*-)  by  simply  depressing 
the  keys.  Other  keystroke  func¬ 
tions  provide  for  x2,  VxT 
LOGeX,  and  e*.  Lighted  nu¬ 
merals  5/8"  high  show  results 
instantly.  Special  workbooks  are 


provided  to  help  integrate  equip¬ 
ment  and  techniques  into  any 
curriculum. 


Telephone  tutors 

The  Bell  System’s  new  Tele-Class 
service  enables  teachers  to  hold 


classes  by  phone  with  children 
who  are  physically  unable  to 
come  to  school  or  who  need  spe¬ 
cial  attention  for  some  other  rea¬ 
son.  The  service  is  being  tested  in 


New  York  City  and  Los  Angeles 
with  several  hundred  children  who 
have  long-term  illnesses  or  other 
disabilities. 

The  teacher  uses  an  automatic 
dialer  on  his  desk  to  call  students 
and  start  class  sessions.  Console 
buttons  on  the  telephone  allow 
him  to  talk  to  an  entire  class,  to 
a  group,  or  to  an  individual  child. 
Pupils  wear  headsets  so  their 
hands  are  free  for  making  notes, 
manipulating  books,  and  so  on. 

Thinking  while 
programming 

Nine-,  ten-,  and  eleven-year-olds 
in  the  Los  Alamitos  School  Dis¬ 
trict  near  Los  Angeles  are  learn¬ 
ing  logical  thinking  processes 
while  learning  to  program  a  com¬ 
puter.  An  aerospace  scientist- 
engineer  is  conducting  the  after¬ 
school  lessons.  He  set  out  to 
show  pupils  how  the  logical 
processes  of  the  mind  work,  but 
a  by-product  of  his  instruction  is 
their  learning  how  a  computer 
works. 

NEXT  MONTH:  Report  on  telelecture — 
Appalachia’s  in-service  classroom. 
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Telelecture 

Appalachia's  in-service 
classroom  of  the  air 


SANDRA  M.  BROWN 

The  children  of  rural  Appalachia  go  to 
school  in  tiny  schools — more  than  one  thou¬ 
sand  of  them  are  one-room.  These  children 
come  from  tiny  hamlets  and  filter  into 
school  each  morning  in  a  dappled  array  of 
shiny  faces,  yesterday's  clothes,  and  dusty, 
laceless  shoes.  The  teacher's  assignment  may 
include  students  from  six  to  sixteen,  and  the 
needs  of  these  youngsters  are  great. 

The  teacher  they  meet  is  on  his  own — 
rarely  is  there  anyone  to  call  on  for  help. 
The  rural  supervisor  is  probably  miles 
away.  Curriculum  specialists  are  almost  non¬ 
existent.  Colleges  and  universities  are 
scarce.  Usually  there  is  no  library  nearby. 

High-caliber  educational  programs  are 
needed  to  help  break  Appalachia's  cycle  of 
rural  poverty  and  poor  educational  offering 
— programs  which  depend  heavily  upon 
teacher-training  and  daily  communication. 
One  example  is  a  project  called  telelecture, 
conducted  last  year  by  Education,  Inc., 
under  the  auspices  of  the  Appalachia  Edu¬ 
cational  Laboratory  in  Charleston,  West 
Virginia. 

Telelecture  is  the  shorthand  for  a 
process  which  makes  meetings  by 
voice  possible.  People  in  many  different 
locations  can  talk  together  without  leaving 
their  own  phones.  It  can  bring  together 
audiences  of  fifteen  in  five  states  or  of 
five  thousand  in  five  different  cities.  It 
can  tie  together  a  national  network  of 
two  hundred  or  it  can  be  used  for  a  sim¬ 
ple  conference  of  three. 

The  purpose  of  this  particular  project 
was  to  provide  in-service  instruction  for 
fifteen  teachers  (sometimes  several  in  a 
school)  in  five  states  simultaneously.  It 
was  to  demonstrate  that  a  single  course 
could  be  conducted  via  telephone  in  wide¬ 
ly  separated  locations. 

Each  Friday  afternoon  the  telephone 
rang  in  the  selected  Appalachian  schools 
— Powell  and  Knoxville,  Tennessee;  Coe- 
burn,  Big  Stone  Gap,  and  Sugar  Grove, 
Virginia;  Charleston,  West  Virginia; 
Marietta,  Belpre,  and  Fayetteville,  Ohio; 
and  Barbourville,  Kentucky.  When  all  lo¬ 
cations  had  been  connected,  the  operator 


called  the  conference  roll  and  the  tele¬ 
phone  workshop  was  under  way. 

The  in-service  course  leader  had  prev¬ 
iously  met  each  of  the  people  at  the  ends 
of  the  lines.  She  had  talked  with  them 
face  to  face  and  knew  a  considerable 
amount  about  each  one.  She  corresponded 
with  them  weekly  and  often  commented 
on  their  letters  during  the  telelecture. 
There  was  probably  more  communication 
between  these  teachers  and  their  instruc¬ 
tor  than  in  a  typical  college  course. 

Attached  to  each  local  telephone  was  a 
small  speaker  which  broadcast  the  call  so 
that  all  in  the  room  could  hear.  Also  at¬ 
tached  was  a  key  device  which  enabled  the 
teachers  in  each  center  to  talk  with  the 
instructor  and  with  teachers  in  any  of  the 
other  centers.  The  result?  An  exciting  in- 
service  classroom  of  the  air. 

Teachers  in  the  project  were  Head 
Start  instructors  who  were  helping  to  in¬ 
troduce  into  their  school  systems  new  lan¬ 
guage  arts  material  (designed  to  teach 
language  skills  and  beginning  reading  via 
programmed  instruction).  Normally  it 
might  have  taken  from  five  to  ten  years  to 
muster  the  experience  and  training  staff 
necessary  to  install  this  advanced  cur¬ 
riculum  in  these  schools.  The  medium  of 
telelecture  accomplished  the  job  in  less 
than  six  weeks,  and  the  training  the 
teachers  received  was  far  more  intensive 
than  that  which  usually  accompanies  new 
curriculum  programs. 

Of  course  there  were  problems.  Most 
were  technical,  and  the  result  of  both  the 
poverty  and  the  isolation  of  much  of 
Appalachia.  For  example,  the  telephone 
company  serving  one  small  town  of  south¬ 
ern  Ohio  was  a  three-person  company — 
father,  mother,  and  son.  The  office  was 


BASIC  telelecture  equipment  includes  a 
transmitter  (left  above)  and  a  receiving 
set  (right).  These  can  be  rented  for  less 
than  ten  dollars  per  month. 


their  living  room  and  the  equipment 
minimal.  The  speaker  in  their  installation 
was  a  battery-powered  antique  which 
went  awry  from  time  to  time.  During  one 
conference,  the  line  went  dead,  and  the 
conference  operator  had  to  dial  all  num¬ 
bers  again  to  reestablish  the  circuit. 

But  despite  the  difficulties,  reaction  to 
the  telelecture  project  was  enthusiastic. 
There  was  a  climate  of  excitement  during 
the  conferences.  The  idea  of  sharing  sug¬ 
gestions  and  comments  across  the  multi¬ 
state  network  stimulated  teaching  efforts 
through  the  week. 

The  idea  is  now  mushrooming  across 
the  country  in  a  giant  telecommunication 
project.  A  national  network  of  connections 
is  being  arranged  for  in-service  training 
in  reading  and  language  arts.  Regional 
centers  are  being  established  to  test  dif¬ 
ferent  types  of  telecommunication  avail¬ 
able.  Some  teachers  who  participate  will 
receive  in-service  training  in  their  homes. 
Others  will  dial  into  special  call-collect 
tape  decks  which  will  broadcast  taped  in¬ 
structional  lessons  at  specified  intervals 
during  the  year. 

As  the  idea  spreads,  teachers  in  both 
rural  and  urban  areas  can  look  forward  to 
a  national  educational  network  of  tele¬ 
phone  systems  through  which  ideas  and 
in-service  help  can  freely  flow. 

NEXT  MONTH:  Informal  geometry  via  the  Univer¬ 
sity  of  Illinois'  PLATO 

Miss  Sponberg,  coordinator  of  this  feature,  invites 
other  reports  from  teachers  and  administrators 
concerning  machine-  and  computer-assisted  in¬ 
struction  in  schools. 
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Geometry  via 

PLATO 

J.  RICHARD  DENNIS 


A  recent  geometry  project  at 
the  Computer-based  Education 
Research  Laboratory  (CERL)  at 
the  University  of  Illinois  in 
Champaign  involved  a  computer- 
assisted  instructional  system  called 
PLATO.  This  geometry  program 
can  operate  without  the  com¬ 
puter  for  presentation ,  but  a  CAI 
version  is  being  tried  this  year 
with  fifth  and  sixth  graders  in 
Champaign. 

Our  guest  author  is  Dr.  J. 
Richard  Dennis,  who  devel¬ 
oped  the  initial  geometry  pro¬ 
gram.  He  is  now  serving  as  Res¬ 
ident  Consultant  for  the  Univer¬ 
sity  of  Illinois  Committee  on 
School  Mathematics  at  Hawaii's 
Department  of  Education  in 
Honolulu. 

How  is  a  PLATO  geometry 
lesson  conducted?  Each 
student  is  seated  in  a  small  booth 
with  a  television  set  and  an  elec¬ 
tronic  keyset.  He  communicates 
with  the  computer  by  pushing 
keys  on  the  keyset.  Some  keys 
type  alphanumeric  characters. 
Others  have  special  control  func¬ 
tions  for  moving  the  student 
through  lessons.  Still  others  are 
used  to  seek  information,  such  as 
definitions,  from  the  computer. 

An  unusual  feature,  but  one 
essential  to  a  geometry  project,  is 
the  answering  of  questions  by 
drawing  pictures,  with  students 
using  the  keys  of  the  keyset  to 
construct  the  pictorial  response. 
The  computer  is  expected  to 
judge  and  respond  to  the  pictures 
as  readily  and  as  specifically  as  to 
verbal  response  items. 

As  an  example,  consider  this 
exercise: 

Draw  a  quadrilateral  with  just 
two  lines  of  symmetry. 

The  question  has  two  possible 


answers  ...  the  student  could 
draw  either  a  rectangle  or  a 
rhombus. 


In  a  traditional  setting,  when 
the  pupil  gives  one  of  these  an¬ 
swers,  a  teacher  would  be  likely 
to  do  two  things — first,  point  out 
the  features  which  characterize 
the  given  answer,  and  second, 
ask  for  another  solution  to  the 
exercise.  The  PLATO  system  can 
do  these  same  things  where  more 
than  one  solution  is  possible.  The 
system  can  be  instructed  to  note 
the  first  response,  but  to  tell  the 
student  to  look  for  another.  Such 
features  are  difficult  to  achieve 
in  text  programmed  material. 

The  computer  acted  as  a  teach¬ 
er’s  assistant  in  presenting  these 
geometry  lessons.  The  initial  pro¬ 
gram  introduced  principles  of 
symmetry,  and  guided  students  in 
using  these  ideas  to  discover  and 
explore  the  side-diagonal-angle 
properties  of  various  types  of  tri¬ 
angles  and  quadrilaterals.  Pupils 
were  frequently  asked  to  conduct 
tracing  experiments  to  draw 
pictures.  Observations  from  the 
tracing  experiments  were  used  to 
help  answer  questions  about  the 
figures  they  traced  or  drew. 

The  project  was  set  up  into 
seven  sequences  or  lessons,  with 
all  seven  controlled  by  the  com¬ 
puter  at  one  time.  This  feature 
virtually  eliminated  problems 
usually  encountered  because  of 
pupil  absences  and  the  individual 
rates  at  which  pupils  can  pro¬ 
ceed.  The  PLATO  computer  con¬ 
tinually  collected  data  on  each 
child’s  progress,  so,  for  example, 
when  a  student  returned  from  an 


CLASSROOM  teacher  discusses  tracing  of 
geometric  figure  after  pupil  completes  a 
computer  lesson. 


absence  the  computer  consulted 
these  .  records  and  started  the 
child  at  the  spot  where  he  ended 
his  previous  session.  If  the  ab¬ 
sence  was  an  extended  one,  only 
a  few  minutes  of  the  teacher’s 
time  were  required  to  change  the 
records  so  that  the  child  could  be 
given  some  review  work  before 
beginning  a  new  lesson. 

PLATO  was  programmed  and 
the  subject  matter  organized  in 
such  a  way  that  the  computer 
also  assumed  virtually  all  of  the 
routine  presentation  (those  items 
common  to  most  of  the  children) 
and  individual  evaluation.  Thus 
the  teacher’s  attention  could  be 
directed  entirely  toward  individ¬ 
uals — helping  with  specific  prob¬ 
lems  not  common  to  the  majority 
of  the  group,  or  engaging  in  ad¬ 
ditional  discussion  and  question¬ 
ing  of  a  child  to  pursue  interest¬ 
ing  sidelights  of  routine  material 
presented  during  the  computer 
lessons. 

PLATO  would  be  designated 
as  a  CAI  system  with  multiple- 
lesson  capability.  In  such  a  sys¬ 
tem  a  student  who  finishes  a  les¬ 
son  never  has  to  wait  for  slower 


students.  Instead,  he  may  choose 
to  go  on  to  the  next  lesson  or  to 
review  previous  ones. 

I  believe  that  computer- assisted 
instruction  incorporates  all  of  the 
desirable  features  of  programmed 
instruction  and  eliminates  many 
negative  ones.  Course  material 
for  CAI  is  written  in  units  or 
frames  (as  is  programmed  in¬ 
struction  material),  but  it  is 
possible  in  CAI  to  connect  these 
units  of  instructional  material  in 
any  way  desired.  It  is  also  pos¬ 
sible  for  the  computer  to  respond 
immediately  to  specific  conditions 
created  by  the  student  responses. 
Programmed  instruction  has 
neither  of  these  capabilities.  Cer¬ 
tainly,  if  used  appropriately,  CAI 
can  be  another  powerful  method 
of  communicating  knowledge  to 
students.  - 

IN  JANUARY:  A  teacher  in  New  York 
City  tells  how  CAI  has  affected  his 
classroom  instruction  and  planning,  and 
his  personal  educational  philosophy. 

Miss  Sponberg,  coordinator  of  this  fea¬ 
ture,  invites  other  reports  from  teachers 
and  administrators  concerning  machine- 
and  computer-assisted  instruction  in 
schools. 
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A  BAKER’S  DOZEN:  A  FREE  $20  SET 
FOUR  SEASONS— Winter,  Spring,  Summer,  Fall 
with  each  order  for  all  12  sets  of  WHYS 


Filmstrip  House 

43  2  PARK  AVENUE  SOUTH  -  NEW  YORK,  N.Y.  10016 


Whys  of 

ELEMENTARY  SCIENCE 


48  full-coloi 
FILMSTRIPS 

IN  DELUXE  PACKAGE 


BUY  WITH 
FEDERAL  FUNDS 


DELUXE,  BLACK  AND  GOLD  PACKAGE  OF  ALL  12  SETS— 48  FILMSTRIPS 


Any  filmstrip  $  5 

Any  Set  (4  filmstrips)  $20 
Additional  Set  in  Series  $15 


ESSENTIALS  IN  12  SETS  OF  4  FILMSTRIPS  EACH 


WEATHER 

1.  Why  Does  it  Rain? 

2.  Why  Do  We  Have  Wind? 

3.  Why  Do  We  Have  Warm  and  Cold 
Days? 

4.  Why  Do  We  Have  Day  and  Night? 

ANIMAL  LIFE 

1.  Where  Animals  Come  From 

2.  Why  Animals  Need  Food,  Heat  and 
Air 

3.  How  Animals  Protect  Themselves 

4.  Classification  -  Different  Kinds  of 
Animals 


LIGHT  AND  EYES 

1.  How  Light  Helps  Us 

2.  Bouncing  and  Bending  Light 

3.  How  Our  Eyes  See 

4.  Some  Strange  Eyes  of  Animals 

OUR  BODIES 

1.  Getting  Acquainted  With  Our 
Bodies 

2.  How  Bones  and  Muscles  Work 

3.  Why  We  Breathe 

4.  Keeping  Healthy 


SIMPLE  MACHINES 

1.  How  Wheels  Help  Us 

2.  How  Levers  Help  Us 

3.  How  Ramps  and  Screws  Help  Us 

4.  How  Wedges  Help  Us 


OUR  SKY 

1.  What  We  See  In  The  Sky 

2.  Our  Solar  System 

3.  The  Earth  In  Motion 

4.  Our  Moon 


THE  EARTH’S  SURFACE 

1.  The  Land  and  Water  We  See 

2.  Rocks  and  How  They  Change 

3.  Soil  for  Plants 

4.  How  the  Earth's  Surface  Changes 


THE  ASTRONAUT  AND 
SPACE  TRAVEL 

1.  How  an  Astronaut  Lives  in  Space 

2.  How  Rockets  Work 

3.  How  Gravity  Works 

4.  How  Space  Science  Helps  Us 


PLANTS 

1.  What  Makes  a  Seed  Sprout? 

2.  What  Makes  a  Plant  Grow? 

3.  How  Do  Plants  Get  Where  They 
Grow? 

4.  How  Do  Plants  Help  Us? 


ELECTRICITY  AND 
MAGNETS 

1.  How  Electricity  Helps  Us 

2.  Magnets 

3.  Static  Electricity 

4.  Current  Electricity 


HEAT 

1.  How  Heat  Helps  Us 

2.  Where  Heat  Comes  From 

3.  How  a  Thermometer  Works 

4.  How  Heat  Moves 


THE  SEA 

1.  Water,  Water  Everywhere 

2.  Plant  Life  in  the  Sea 

3.  Animal  Life  in  the  Sea 

4.  How  the  Sea  Helps  Us 


Jim  and  Susan  explore,  discover 
and  demonstrate  science  ideas. 
This  is  by  far  the  most  compre¬ 
hensive,  colorful,  coordinated 
series  of  modern  filmstrips  on 
science  for  lower  grades.  LOOK 
and  you  will  buy,  as  thousands  of 
schools  have. 


Order  all  12  sets  of  WHYS  on  15-day  approval  NOW 
Keep  the  FOUR  SEASONS  bonus  set 


COMPLETE  SATISFACTION  GUARANTEED 


CAI/MAI 


Computers  in 

NYC  Schools 

. . .  from  a  teacher’s  viewpoint 


MICHAEL  S.  IMPORT 

Third-grade  teacher  Michael 
Import,  P.S.  284,  Brooklyn,  New 
York,  tells  what  happened  when 
he  first  became  involved  in 
computer-assisted  instruction  and 
how  he  helped  pupils  prepare  for 
this  kind  of  learning  experience. 

1  began  participation  in  the 
New  York  City  CA1  Project 
by  taking  a  10-hour  training 
course  to  discover  fundamentals 
of  the  system.  Here  1  learned  how 
to  register  students,  how  to  pre¬ 
view  the  lessons  pupils  would 
take,  ways  to  teach  them  to  use 
the  terminals,  and  how  to  eval¬ 
uate--  the  daily  status  reports 
printed  by  the  computer. 

With  just  twelve  terminals  in 
our  school,  classes  had  to  be 
divided  into  at  least  two  groups, 
with  each  having  about  fifteen 
minutes  in  the  terminal  room. 
What  would  I  do  with  one  group 
while  the  other  was  at  the 
terminals?  I  devised  a  schedule 
allowing  for  more  individual 
work  with  pupils.  Three  days  a 
week  are  used  for  individualized 
reading  lessons,  spelling  activi¬ 
ties,  or  workbook  exercises.  Two 
days  I  teach  handwriting  (first 
to  one  group,  then  to  another). 

In  our  project,  CAI  is  used 
primarily  as  a  drill-and-practice 
device  in  mathematics,  so  perhaps 
my  greatest  problem  was  adapting 
teaching  so  that  I  was  presenting 
concepts  the  computer  would  be 
reviewing  or  drilling  before  any 
child  reached  that  concept  at  the 
terminal.  I  had  to  regularly  pre¬ 
view  the  concepts  to  be  presented 
by  the  computer  so  I  could  teach 
all  new  ideas  well  in  advance. 

How  did  I  help  my  pupils  get 
reacjy  for  computer  instruction? 
One  quick  trip  to  the  terminal 
room  motivated  pupils  to  want  to 
learn  all  they  could  about  using 
the  stations.  Back  in  the  class¬ 
room,  each  child  was  given  a 
duplicated  sheet  on  which  was 
printed  a  diagram  of  the  key¬ 
board  he  would  be  using.  He  was 


also  assigned  a  code  number  to 
be  recorded  on  this  “keyboard.” 

To  learn  how  to  “speak”  to  the 
computer,  pupils  went  through 
the  motions  as  if  their  paper  key- 1 
board  diagram  was  real.  They 
“pressed”  the  start  button  and 
waited  for  a  typed  response.  I 
played  the  role  of  the  computer, 
and  answered  with,  “Please  type 
your  number.”  We  continued  in 
this  way  until  all  of  the  steps  re¬ 
quired  for  “signing  on”  had  been 
completed. 

The  next  day  they  again  went 
to  the  terminal  room  where  they 
took  turns  sitting  at  the  stations 
and  reviewing  the  procedure  they 
had  learned.  They  then  ran 
through  a  practice  math  lesson, 
using  their  duplicated  keyboards 
to  respond  to  a  drill  placed  on 
the  chalkboard.  When  the  chil- ; 
dren  finally  used  the  terminals 
for  an  actual  lesson,  few  errors 
were  made — even  the  first  day! 

We  also  set  up  a  classroom 
computer  corner  where  pupils 
displayed  magazine  pictures  of 
automated  teaching  devices,  and 
copies  of  local  newspapers  con¬ 
taining  articles  and  pictures  de¬ 
scribing  our  new  system.  En¬ 
larged  sample  lessons  were  avail¬ 
able  so  children  could  practice. 

My  pupils  have  readily  adjusted 
to  the  simple  format  in  which  the 
computer  material  is  presented 
and  have  demonstrated  increased 
facility  with  and  retention  of 
mathematical  concepts.  Because 
each  child  is  operating  at  his  in¬ 
dividual  level,  each  is  experienc- 1 
ing  success.  Mathematical  ability 
is  increasing,  yet  I  am  relieved  of 
preparing  and  checking  volumes  ' 
of  drill  materials.  Mathematics 
drill  and  review  have  become 
challenging  and  exciting!  ^ 

IN  FEBRUARY:  Sixth  graders  in  Platts¬ 
burgh,  New  York,  write  tests  to  be 
programmed  onto  computer. 

Miss  Sponberg,  coordinator  of  this  fea¬ 
ture,  invites  other  reports  from  teachers 
and  administrators  concerning  machine- 
and  computer-assisted  instruction  in 
schools. 

J 
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^?eacA  ‘SeyivmefKi 
AUDITORY  and  VISUAL 
DISCRIMINATION  via 
HEADSTART  ON  READING 


34 

34 

25 


FULL-COLOR 

FILMSTRIPS 


SIDES  OF 
LP  RECORDS 

PRINTED 

SCRIPTS 

READINESS 

WORKBOOKS 


Pictures,  sound  effects  and  narra¬ 
tion  provide  stimuli  for  immediate 
pupil  response.  Classroom  experi¬ 
ence  shows  virtually  100  percent 
participation. 


A  new  series  by  Evelyn  Keisman 

Consultant,  Division  of  Field  Services  and 
Leadership  Development,  Bank  Street 
College  of  Education 


All  for  only 


’215 


LOOK  AND  LISTEN  -$30 

1.  Learning  to  Listen 

2.  Rhymes  and  Riddles 


ORDER  ON  APPROVAL 

3.  Alike  and  Different 

4.  Symbols  and  Sounds 


READINESS  WORKBOOK 

48  pages  of  exercises  coordinated  with  LOOK  AND  LISTEN. 

$1  each  or  490  each  for  20  or  more. 

VOWELS:  How  They  Look  and  Sound-$65 

10  Programs— 5  on  Short  Vowels  and  5  on  Long  Vowels. 

Set  on  either  short  or  long  vowels— $37.50 

CONSONANTS:  How  They  Look  and  Sound-$130 

(1)  Mm;  (2)  Bb;  (3)  Hh;  (4)  Dd;  (5)  Ss;  (6)  Cc;  (7)  Tt;  (8)  Pp;  (9)  Ww; 
(10)  Gg;  (11)  Ff;  (12)  Nn;  (13)  Rr  LI;  (14)  Jj  Kk;  (15)  Qq  Vv;  (16)  Yy  Zz; 
(17)  ch;  (18)  sh;  (19)  th;  (20)  wh.  Sets  of  4  available.  Prices  on  request. 


I  did  pack  a  scrap  in 
my  back  snack  sack. 


HEADSTART  ON  READING 
LOOK  AND  LISTEN 


HEADSTART  ON  READING 
VOWELS,  Short  a 


and  for  graduates  of  HEADSTART 

WORD  GAMES  on  PHONOGRAMS 

by  EVELYN  KEISMAN 

10  FULL-COLOR  FILMSTRIPS 
10  LP  RECORD  SIDES 
40  SPIRIT  MASTERS 
and  SCRIPTS  $£5 


WORD  GAMES  on  PHONO¬ 
GRAMS  is  a  challenging  multimedia 
package  that  teaches  primary  grade 
children  the  basic  structure  of  the  cod¬ 
ing  and  decoding  system  of  English. 

Youngsters  participate  in  exciting 
drill  which  includes  consonant  sub¬ 
stitution  at  the  beginning  and  end  of 
single  syllable  words. 


Filmstrip  House. 


Five  programs  use  long-vowel 
words  and  five  use  short-vowel  words. 

Set  on  either  short  or  long  vowels 
is  $37.50. 

Forty  spirit-master  work  sheets 

coordinated  with  the  programs  are  in¬ 
cluded,  FREE,  in  the  WORD  GAMES 
package. 


432  PAR  K  AVEN  U  E  SOUTH 
N  EW  YORK,  N.  Y.,  10016 


CAI/MA1 


Pupil-made 
Computer  Tests 

CHERYL  PHILLIPS  and  EUGENE  HILL 


During  the  spring  of  1968, 
several  Plattsburgh,  New  York, 
sixth  graders  used  a  computer 
terminal  to  write  tests  which  were 
then  put  into  the  computer  so 
classmates  could  take  them.  Su¬ 
pervising  this  activity  were  Dr. 
Eugene  Hill,  then  on  the  faculty 
of  the  State  University  College  of 
Arts  and  Sciences  at  Plattsburgh, 
and  Mrs.  Cheryl  Phillips,  a  com¬ 
puter  programmer  assigned  to 
the  University’s  Educational  Re¬ 
search  and  Demonstration  Center 
(erdc).  A  report  of  the  activity 
follows.  RAS 

The  experimental  “open  cur¬ 
riculum”  program  has  been 
operating  for  just  over  one  year 
at  Plattsburgh.  In  this  program, 
methods  and  materials  for  the 
disciplines  are  used  as  the  pri¬ 
mary  objects  of  pupil  attention — 
the  student  (nursery  on  up) 
learns  how  inquiry  is  carried  on 
in  various  areas  of  school. 

Little  formal  teaching  is  done, 
and  much  time  is  spent  in  inde¬ 
pendent  study.  The  teacher  is  a 
guide  and  consultant  rather  than 
a  lecturer  and  director.  Pupils 
spend  much  of  the  school  day 
gathering  data  for  reports  from  a 
variety  of  sources — books  and 
other  materials  usually  found  in 
the  classroom,  school  library, 
and  audiovisual  center;  and  the 
professional  staff  (school  nurse- 
teacher,  school  physician,  librari¬ 
an,  college  staff  members,  class¬ 
room  teachers,  and  college  stu¬ 
dents  in  the  “open  curriculum” 
program  who  attend  classes  in  the 
erdc). 

Reports  can  be  oral,  written, 
recorded  on  audio  (or  video) 
tape,  or  a  combination  of  these 
methods.  They  are  usually  sup¬ 
plemented  by  pictures,  drawings, 
and  models. 

In  this  type  of  environment,  a 
group  of  sixth  graders  expressed 
an  interest  in  using  the  computer 
for  testing.  They  had  given  a  re¬ 
port  about  the  human  nervous 
system.  Elaborate  drawings,  made 


with  the  aid  of  an  opaque  pro-  I 
jector,  showed  parts  of  the  hu-  I 
man  brain,  parts  of  nerve  cells,  I 
the  central  nervous  system,  and  a  I 
cross  section  of  the  spinal  cord.  I 
These  were  displayed  before  and  I 
after  the  oral  presentation.  I 
(The  report  was  also  written.)  I 

After  the  report,  members  of  I 
the  group  were  introduced  to  the 
programmer,  who  helped  them  I 
put  their  self-written  test  on  the  I 
computer.  The  test,  one  of  recall- 1 
identification,  provided  a  list  of  I 
terms  to  be  matched  with  de-  [ 
scriptions  of  the  function  of  parts  I 
of  the  brain  or  characteristics  of 
the  nervous  system. 

The  results?  Disastrous!  No 
one  (including  the  teacher) 
scored  well.  Even  members  of  the 
test-making  group  missed  items. 
It  was  apparent  that  more  teacher 
guidance  was  needed  in  writing 
test  questions. 

A  major  difficulty  in  writing 
questions  for  a  computerized  test 
is  that  of  delimiting  the  possible 
choices  for  correct  responses.  For 
example,  if  the  child  is  to  type 
the  correct  answer,  how  many 
variations  of  the  spelling  will  be 
acceptable?  If  only  the  correct 
spelling  is  to  be  accepted,  then 
the  test  becomes  one  of  spelling 
and  typing  accuracy  on  the  ter¬ 
minal  keyboard,  with  knowledge 
of  content  becoming  almost  sec¬ 
ondary.  Thus,  the  decision  to  use 
multiple-choice  questions. 

There  was  some  problem  about 
the  amount  of  time  allowed  each 
child  taking  the  test.  A  computer 
can  be  programmed  to  permit  an 
individual  to  continue  taking  the 
test  on  the  same  question  until  he 
makes  a  correct  response,  but  the 
choice  (Continued  on  page  164) 

IN  MARCH:  Pupil  testing  in  California's 
Hueneme  School  District  is  aided  by  a 
high-speed  scoring  machine. 

Miss  Sponberg,  coordinator  of  this  fea¬ 
ture,  invites  other  reports  from  teach¬ 
ers  and  administrators  concerning  ma¬ 
chine-  and  computer-assisted  instruction 
in  schools. 
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We  may  not  have  instructional 
materials  for  everyone  — 

But  it’s  quite  a  challenge 
to  see  who  we  missed. 

eye  gate  has 
NEW  audio 
visual  instructional 
materials  for: 


NON  GRADED  SCHOOL 

197:  NONGRADED  EDUCATION  FOR 

THE  MODERN  ELEMENTARY  SCHOOL 

This  timely  and  informative  series  of  4  color  filmstrips  with  rec¬ 
ords  is  based  on  Dr.  Frank  R.  Dufay's  writings.  Recommended 
for  administrators  and  the  community. 

Price:  Complete  set  of  4  sound  filmstrips  and  teacher’s  manual 

$39.00 

PHYSICAL  FITNESS 

200:  ACTIVITIES  FOR  PHYSICAL  FITNESS 

Activities  for  the  Primary  and  Intermediate  grades  which  will 
strengthen  the  whole  physical  fitness  program  in  your  school. 
Support  the  teacher's  willingness  to  plan  a  worthwhile  program 
and  equip  him  with  authoritative  techniques. 

Price:  Complete  set  of  6  filmstrips  with  teacher's  manual  and 

six  recordings  .  $62.00 

Write  for  special  information  on  “Stretch  Cables.” 

SPECIAL  EDUCATION 

204:  LET’S  HAVE  FUN 

A  variety  of  scientific  facts  about  nature  for  your  Special  Edu¬ 
cation  classes.  Guidance  and  enrichment.  Increases  comprehen¬ 
sion  and  awareness. 

Price:  Complete  set  of  4  color  filmstrips  with  2  recordings  and 
teacher’s  manual .  $25.00 

LISTENING  IMPROVEMENT 

198:  THINK,  LISTEN,  AND  SAY 

Emphasizes  the  three  R’s  of  Listening.  Recognition,  Retention 
and  Recall.  For  Kindergarten  and  Primary. 

Price:  Complete  kit  of  8  color  filmstrips,  4  records,  sequence 
cards,  10  activity  books  and  teacher’s  manual .  $70.00 

AND  A  SET  OF  RECORDS 

Black  Image  Makers  (Note  these  are  not  sent  on  approval— 
include  purchase  order.  Satisfaction  guaranteed). 

Here  you  can  tell  the  stories  of  ten  outstanding  Black  Americans. 
Includes  Matthew  Henson,  Martin  Luther  King  and  Thurgood 
Marshall. 

Price  for  5  records  (ten  biographies) .  $22.50 


eye  gate  house,  inc. 

146-01  Archer  Avenue 
Jamaica,  New  York  11435 

Please  send  the  series  of  filmstrips  I  have  checked  for  30  day  classroom  use 
toward  approval  for  purchase. 

Series  Numbers 

197 _ ;  200 _ ;  204 _ ;  198 _ 

Also  send  a  set  of  BLACK  IMAGE  MAKERS.  Purchase  order  for  this  is  enclosed. 
Name - — - — - 

School - - - 

Street - — — - 

City  _ County _ State - Zip - 


CAI/MAI 


High-speed  scoring 
aids  testing  program 


Innovation  and  experimenta¬ 
tion  are  the  backbone  of  the 
educational  program  of  the  Hue- 
neme  School  District,  Port  Hue- 
neme,  California.  One  project, 
begun  this  school  year,  is  the  use 
of  automatic,  high-speed  test 
scoring  to  improve  teacher-made 
objective  tests. 

Key  to  the  new  project  is  a 
computerized  test  scorer,  the  Au¬ 
tomata  450  (Automata  Corpora¬ 
tion),  which  can  score  tests  at  a 
rate  of  thirty  every  four  minutes. 

The  machine  also  marks  the 
edge  of  each  student’s  test  card 
for  every  wrong  answer, "enabling 
the  teacher  to  immediately  deter¬ 
mine  which  questions  were  missed 
by  most  of  the  class.  Totals  for 
the  number  of  right  and  wrong 
answers  are  printed  on  each  stu¬ 
dent’s  test  card,  and  class  totals 
for  each  category^are  recorded  on 
the  tabulator. 

Dr.  Earl  W.  Eckert,  Assistant 
Superintendent  of  Education  for 
the  district,  believes  that  teachers 
are  improving  instruction  and 
testing  procedures  by  using  the 
machine.  “Whenever  a  majority 
of  the  children  miss  test  items,  it 
signals  the  teacher  either  that  he 
did  not  adequately  cover  the  ma¬ 
terial  or  that  the  test  questions 
were  poorly  structured.  With  the 
instant  feedback  .  .  .  the  instruc- 


tor  can  reteach  the  material  whil 
it  is  still  fresh  in  students’  minds. 

“Teachers  can  test  before  they 
teach.  Because  of  the  rapid  scor¬ 
ing  results,  teachers  can  diagn< 
the  needs  of  their  pupils  and 
make  immediate  changes  in  their 
instructional  plans  to  efficiently 
and  effectively  focus  on  the  items 
of  instruction  that  need  the  most 
attention.  Correspondingly,  they 
can  eliminate  unnecessary 
struction  on  subjects  that  have 
already  been  adequately  covei 
.  .  .  teachers  are  able  to  provide 
instruction  geared  to  the  needs  o 
the  children.” 

One  school  involved  in  this 
^periment  is  the  Richard  Bard 
ementary  School.  The  principal, 
_  Bill  Orluske,  says,  “We  use 
Automata  450  quite  extensively 
particularly  for  our  weekly 
ence  and  history  tests.  Since  Cali 
fornia  has  adopted  a  statev 
text  series  for  these  subjects, 
give  our  children  the  tests  at 
end  of  each  chapter.  The  stud< 

( Continued  on  page  154 ) 


1  El- 


IN  APRIL:  Survey  of  “what’s  new" 
CAI/MAI  projects 


Miss  Sponberg,  coordinator  of  this 
ture,  invites  other  reports  from  teacl 
and  administrators  concerning  machin 
and  computer-assisted  instructi 
schools. 


36 


THE  INSTRUCTOR,  March  1969 


Helps  Pupils  Write  Better-Learn  Faster 


Right-handed  or  left,  bright  child  or  slow - 

all  pupils  quickly  learn  to  write  easily  and 
legibly  through  the  Zaner-Bloser  GUIDING 
GROWTH  IN  HANDWRITING  program. 

Its  basic  concept  is  communication  ...  its 
purpose,  to  develop  the  necessary  skills  by 
coordinating  writing  technique,  forms  of  writ¬ 
ten  expression,  and  content  areas.  From 
“Starting  to  Write”  to  “Reaching  our  Goal”, 
GUIDING  GROWTH  IN  HANDWRITING  is  cor¬ 
related  with  the  curriculum  at  each  level  of 
learning.  Natural,  logical  progress  is  assured 
through  transition  from  manuscript  writing  to 
cursive  in  either  Grade  2  or  Grade  3. 

Two  professional  teaching  manuals  are  included. 

Write  for  FREE  full-color  brochure 
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School  districts,  assisted  by 
government  and  corporation 
funds,  continue  to  experiment 
with  the  variety  of  teacher  help 
that  is  available  through  machine- 
and  computer-assisted  instruc¬ 
tion.  Whatever  the  long-range  fu¬ 
ture  of  CAI/MAI,  there  is  no 
doubt  that  instructional  devices, 
such  as  we  have  described  in  this 
series,  have  added  to  educators' 
knowledge  of  what  “ turns  on ” 
children  in  the  learning  environ¬ 
ment.  This  month,  instead  of  an 
in-depth  look  at  a  project,  we 
will  briefly  describe  five  experi¬ 
ments  which  are  currently  at¬ 
tempting  to  provide  knowledge 
about  what  happens  when  child 
and  machine  meet. 

Dial-A-Drill.  an  experimental 
computer-to-home  mathematics 
drill  in  New  York  City,  involves 
some  2,450  elementary  school 
pupils.  Each  pupil’s  home  has  a 
modified  12-button  Touch-Tone 
telephone  connected  to  the  exist¬ 
ing  phone.  At  a  prearranged  time, 
attendants  at  the  computer  center 
telephone  students  and  then 
switch  the  calls  to  the  computer 
through  special  Data-Phone  data 
sets.  Drills,  each  five  minutes 
long,  are  given  three  times  a 
week.  The  program  operates 
daily  (except  Sunday)  from  2 
p.m.  to  10  p.m. 

The  program  is  being  spon¬ 
sored  by  the  New  York  City 
Board  of  Education  and  the  New 
York  State  Urban  Education  pro¬ 
gram,  with  the  cooperation  of  the 
New  York  Telephone  Company. 

En-route  instruction  while  pupils 
*  ride  buses  to  and  from  school  is 
becoming  more  common  in  rural 
areas.  One  example  is  a  class- 
room-on-wheels  project  for  stu¬ 
dents  of  Pennsylvania’s  Line 
Mountain  School  District.  Each 
bus  has  five  tape  recorders  (op¬ 
erated  by  the  bus  power  system), 
each  of  which  plays  a  15 -minute 
program.  Students  listen  through 
a  set  of  earphones  and  can  select 


tapes  (most  of  which  deal 
social  studies  and  the  fine 
to  which  they  want  to  listen. 

Maladjusted  children  ages 
12  are  playing  games  with 
linked  to  a  computer  at  Ge< 
State  College  in  Atlanta, 
part  of  an  experiment  in 
therapy  in  which  young 
choose  between  aggressive 
(guns,  boxing  gloves,  sole 
and  so  on)  and  constructive 
(such  as  a  baseball  game  or 
coin  Logs).  The  computer  n 
tors  activities  through  sensor 
tached  to  the  toys  or  to  dra 
in  which  they  are  kept.  The 
spent  in  play  with  either  kin 
toys  is  also  recorded. 

About  100  junior-high  stud 
in  Waltham,  Massachusetts, 
developing  typing  skills  at  1 
own  rates  by  using  the  Ty 
Trainer  developed  by  Sylv 
Electric  Products.  Each  stu 
console,  with  a  keyboard  sin 
to  a  standard  electric  typewr 
is  connected  to  a  computer  w] 
is  programmed  to  record  the 
pil’s  responses  and  then  let 
know  how  he  is  doing  by  m( 
of  a  panel  of  colored  lights, 
far,  Waltham  researchers  say 
students  seem  to  master  the  1 
board  more  quickly  than  i 
conventional  instruction. 

Poor  spellers  who  need  extra  1 
may  profit  most  from  CAI 
struction,  since  the  pressure 
keep  up  with  peers  is  lesser 
At  least  this  is  an  initial  fine 
in  a  project  in  which  the  c< 
puter  helps  teach  spelling  to 
sixth-grade  Pennsylvanians.  r 
Center  for  Cooperative  Resea 
with  Schools  at  The  Pennsylva 
State  University  coordinated 
15-week  test  during  which  e; 
student  spent  from  four  to  n 
hours  at  computer  terminals.  [ 

Miss  Sponberg,  coordinator  of  this 
ture,  invites  reports  from  teachers 
administrators  concerning  machine- 
computer-assisted  instruction. 
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EDP,  CAI,  CAL,  PLANIT,  hardware,  soft¬ 
ware.  .  .  .  Many  industrialists  and  some 
educators  seem  to  believe  that  computer- 
assisted  instruction  (CAI)  with  its  specia 
jargon  is  only  a  year  or  two  away. 

Teachers  are  concerned,  and  rightly  so 
about  this  revolution  in  educational  tech¬ 
nology.  Is  this  the  biggest  thing  since  books'^ 
You  have  been  asking  questions  about  it.  In 
a  series  of  articles  this  year,  The  Instructor 
will  offer  straightforward  answers. 


CAI 


RUTH  ANN  SPONBERG 

Senior  Editor,  The  INSTRUCTOR 


COMPUTER  Except  in  ex¬ 
perimental  projects,  ele¬ 
mentary  children  are 
learning  about  computers 
such  as  this  one  from 
General  Electric  but  are 
not  actually  using  them. 


TALKING  TYPEWRITER  Officially  known 
as  the  Edison  Responsive  Environment,  it 
involves  the  child  in  learning  to  read  first 
letters  and  words,  then  sentences.  The  teach¬ 
er  is  free  to  concentrate  on  trouble  spots  or 
enrichment. 


BLACKBOARD-BY-WIRE  This  sys¬ 
tem  by  General  Telephone  and 
Electronics  allows  the  teacher  to 
transmit  handwriting  and  explana¬ 
tory  drawings  to  a  TV  screen  in  a 
distant  classroom.  When  a  light 
flashes  on  his  console,  he  can  push 
a  button  and  answer  individual 
questions. 


J 
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tchnology  going  to  affect  YOU 


the  teacher? 


Computer  \ssisted  Instruction 


stand  today? 
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Will  your  job  as  a  teacher  change  because 
of  computers? 

Yes  and  no.  Computers  will  accentuate 
a  trend  already  underway — assisting  chil¬ 
dren  in  individual  creative  endeavors  and 
development  of  critical  thinking. 

Computers  can  free  you  to  do  this  more 
effectively.  They  can  take  over  much  drill 
work  that  you  do  to  help  children  acquire 
3asic  skills.  You  now  put  in  hours  of  plan¬ 
ning  to  design  good  individualized  experi¬ 
ences.  Computers  can  provide  individually 
designed  lessons. 

Will  computer-assisted  instruction  be  a 
reality  in  the  average  classroom  within 
the  next  two  or  three  years? 

It  is  coming,  but  it  is  not  that  close.  Most 
experts  predict  it  will  be  from  10  to  20  years 
>ecause  of  several  deterrents. 

First,  computer  technicians  have  not  Com¬ 
pletely  solved  problems  of  scheduling,  space, 
and  even  the  manipulation  of  equipment  by 
children. 

There  is  the  economic  factor.  Limited 
chool  budgets  now  crowd  out  many  ex- 
)loratory  programs  involving  computer  tech- 
oology.  VIost  are  funded  by  government  or 
oundation  grants,  or  by  industry. 

The  programs  are  complicated  to  prepare 
and  make  available.  They  involve  great  ef¬ 


fort  now,  but  as  we  become  more  knowl¬ 
edgeable  in  this  field,  the  situation  is  ex¬ 
pected  to  ease. 

What  learnings  are  currently  being  pro¬ 
grammed  for  computers? 

Skills  and  concepts  for  drill-and-practice 
sessions  in  reading,  math,  spelling,  and  for¬ 
eign  languages  are  now  receiving  the  most 
attention  in  research  projects.  As  develop¬ 
ment  and  testing  continue,  tutorial  programs 
in  these  and  other  areas  will  also  increase. 

Are  some  schools  not  connected  with  re¬ 
search  centers  using  computers  now? 

Present  school  use  of  computers  is  largely 
in  the  area  of  educational  data  processing 
(EDP),  such  as  class  and  bus  scheduling, 
handling  pupil  personnel  data,  and  general 
administration  and  accounting  procedures. 
Teachers  are  using  these  information  retriev¬ 
al  systems  for  such  information  as  test  per¬ 
formance,  pupil  progress,  and  guidance 
reports,  for  more  effective  planning  of  indi¬ 
vidual  and  group  lessons. 

Computers  also  “call  up”  media  for  teach¬ 
ers,  such  as  films,  filmstrips,  books,  and 
paintings.  The  computer  memorizes  the 
available  materials  or  even  lessons  for  many 
subjects  or  units  of  study.  You  push  a  but¬ 
ton  to  find  out  what  can  be  obtained,  and 
then  you  select  those  which  you  can  best 
utilize  in  your  classroom.  Next  month  we 
will  discuss  this  system  in  more  detail. 


Similar  computer  assistance  will  probably 
be  in  use  in  your  school  long  before  you  be¬ 
gin  to  use  it  directly  with  pupils. 

Is  any  elementary  school  totally  equipped 
now  for  computer  learning? 

No,  and  only  a  handful  of  complete  class¬ 
rooms  are  currently  involved  in  experimen¬ 
tal  programs. 

How  can  we  be  sure  that  learnings  pupils 
need  will  be  processed  into  computer 
programs? 

Primarily  through  three  ways.  Prepared 
programs,  with  built-in  selectivity,  will  be 
offered  by  educational  companies. 

Or,  you  can  outline  your  own  lesson  plan. 
Programmers  (preferably  educators,  too) 
will  set  up  the  program  from  that  outline. 

You  may  become  the  programmer  ...  a 
later  article  will  describe  how  researchers 
are  writing  “computer  languages,”  such  as 
PLANIT,  which  will  interpret  for  the  com¬ 
puter  a  lesson  which  you  first  type  out  in 
plain  English. 

NEXT  MONTH:  How  a  teacher  in  Portland^ 
Oregon,  selects  science  lessons  with  the 
help  of  a  computer  programmed  as  a 
Teacher's  Automated  Guide. 

Miss  Sponberg  welcomes  questions  about  CAI. 
Although  she  cannot  answer  them  personally, 
they  will  assist  in  planning  future  articles.  She 
also  invites  reports  from  teachers  and  adminis¬ 
trators  concerning  computer  use  in  schools. 


TEST  SCORER  The  teacher  marks 
correct  answers  (up  to  50)  on  her 
Teacher  Program  Card.  At  the  push 
of  a  button,  the  Automata,  a  test¬ 
scoring  machine,  marks  each  stu¬ 
dent  card  with  the  number  of  right 
answers  and  the  number  of  wrong 
answers.  Up  to  450  cards  can  be 
scored  in  an  hour. 


CHING  COMPUTER  At  the  IBM  con- 
i  the  child  listens  to  a  voice  and  then 
lies  by  touching  the  screen  with  a  light- 
Several  wrong  answers  or  no  response 
;es  the  computer  to  signal  the  teacher. 


omputer- Assisted  Instruction 


Portland's 

computer 

conversation 

between... 


TAG 

and  the 
Teacher 


NORMAN  K.  HAMILTON 


This  month's  guest  author ,  Norman  K. 
Hamilton,  describes  how  a  computer  helps  a 
Portland,  Oregon,  teacher  select  science  expe¬ 
riences  geared  to  learning  levels  of  her  individ¬ 
ual  pupils.  In  effect,  the  Rice  Elementary 
School  project  lets  the  teacher  “curriculum 
shop ”  for  suitable  instructional  materials. 

“The  intent  of  this  research  is  to  develop  a 
way  in  which  some  of  the  personal  abilities  of 
a  teacher,  such  as  accurate  and  extensive  mem¬ 
ory,  are  amplified  by  the  computer  .  .  ”  says 
Dr.  Hamilton,  assistant  superintendent  of  the 
Portland  Public  Schools.  The  implication  for 
all  teachers?  Help  with  lesson  planning  is  on 
the  way!  RAS 

Last  spring  Genevieve  Mattoon,  a  teacher 
at  Charles  A.  Rice  Elementary  School, 
Portland,  Oregon,  “talked”  with  a  computer 
about  science  experiences  for  her  second-grade 
class.  The  conversation  took  place  with  Miss 
Mattoon  sitting  at  a  computer  terminal,  con¬ 
sisting  of  a  cathode  ray  tube  (resembling  a 
television  screen),  a  keyboard,  and  a  teleprint¬ 
er.  How  did  the  dialogue  go? 

Miss  Mattoon  typed  the  signal  word  help 
on  the  terminal  keyboard.  This  immediately 
activated  the  Honeywell  120  computer  located 
several  miles  away.  The  question  do  you 
want  TO  INPUT  data?  appeared  on  the  tube. 

Miss  Mattoon  typed  her  answer — no.  The 
computer  immediately  signaled  do  you  want 
TO  RETRIEVE  DATA? 

The  teacher’s  answer — yes. 

Thus  began  the  friendship  between  Miss 
Mattoon  and  a  computer  programmed  as  a 
Teacher’s  Automated  Guide  (TAG).  Devel¬ 
oped  by  the  Portland  Public  Schools  with 
funds  from  the  Louis  W.  and  Maud  Hill  Fam¬ 
ily  Foundation,  TAG  is  an  effort  to  harness 
the  computer’s  power  to  help  teachers  indi¬ 
vidualize  instruction  by  putting  large  quantities 
of  teaching  suggestions  literally  at  their  finger¬ 
tips.  (It  also  stores,  for  later  retrieval,  records 
on  all  students.) 

Lesson  selection  Miss  Mattoon  had  several 
alternatives  in  selecting  experiences.  Stored  in 
the  computer  were  abstracts  of  a  lesson  pro¬ 
gram,  Science — A  Process  Approach,  worked 
out  by  the  American  Association  for  the  Ad¬ 


other 


vancement  of  Science  (AAAS),  plus 
lessons  designed  locally  or  taken  from 
modern  science  programs  (with  permission 
those  controlling  copyrights). 

The  material  is  sequential,  so  Miss  Matl 
could  have  selected  lessons  by  identificatii 
number  or  by  level  of  difficulty  (roughly  equat¬ 
ing  grade  level).  Other  alternatives — selectii 
by  content,  selection  by  the  process  to  be 
taught,  or  any  combination  of  the  above. 

Miss  Mattoon  elected  to  scan  all  lessoi 
dealing  with  the  process  of  observing.  There¬ 
fore,  when  the  following  words  appeared 
the  screen,  she  typed  the  word  observing  in 
the  space  following  process: 

CYBEX  NO. 

PROCESS  (OBSERVING) 

LEVEL  ( 

CONTENT  ( 

She  could  have  further  limited  her  selectii 
by  inserting  n,  for  her  grade  level,  after  level, 
or  any  of  several  subjects,  such  as  plan' 
animals,  or  color,  after  content. 

Twenty-four  lessons  on  observing  were 
stored  in  the  computer.  These  ranged  in  level 
of  difficulty  from  level  i  to  level  xii,  with 
two  or  three  levels  planned  for  each  grade. 

Miss  Mattoon  scanned  the  available  less 
as  they  appeared  on  the  screen: 

PROCESS  (OBSERVING) 

LEVEL  (I) 

CONTENT  (COLOR,  IDENTIFY,  HUE,  MATCHING) 

PROCESS  (OBSERVING) 

LEVEL  (II) 

CONTENT  (TEMPERATURE,  COLOR,  COLOR-THERMOMETER,  THEt| 
MOMETER,  COLOR-CODE) 

PROCESS  (OBSERVING) 

LEVEL  (I) 

CONTENT  (SETS,  NUMBERS,  ONE-TO-ONE  CORRESPONDENCE, 
TY-SET,  SHAPES) 

PROCESS  (OBSERVING) 

LEVEL  (II) 

CONTENT  (SETS,  COLOR,  SIZE,  SHAPE) 

PROCESS  (OBSERVING) 

LEVEL  (II) 

CONTENT  (PERCEPTION,  SOUND,  NOISES) 

PROCESS  (OBSERVING) 

LEVEL  (II) 

CONTENT  (PERCEPTION,  ODORS) 

PROCESS  (OBSERVING) 

LEVEL  (III) 

CONTENT  (ANIMAL,  BEHAVIOR,  PHYSICAL  CHARACTERISTICS) 

PROCESS  (OBSERVING) 

LEVEL  (IV) 

CONTENT  (SENSES) 

PROCESS  (OBSERVING) 

LEVEL  (IV) 

CONTENT  (SOLID,  LIQUID,  MELTING,  TEMPERATURE) 

PROCESS  (OBSERVING) 

LEVEL  (V) 

CONTENT  (MAGNETS,  FORCES) 

Miss  Mattoon’s  class  included  the  usuf 
range  of  abilities  found  in  a  second  grade.  ^ 
she  stopped  the  computer  at  level  v  becau 


INDIVIDUALIZED  science  lessons 
made  available  by  the  computer  help 
Portland  pupils  sharpen  their  powers 
of  observation. 


j  Supply  Center 


?en  ions  of  greater  difficulty  were  obviously  be¬ 
zel  tfmost  of  her  pupils. 

rjfl  to  the  teaching  “episodes”  appeared  before 
she  noted  code  numbers  so  that  later  she 
)ns  ild  retrieve  particular  lessons  which  would 
printed  out  for  her  by  the  teleprinter.  Upon 
hating  the  teleprinter  she  received  a  written 
lement  of  the  activities  on  level  i,  observ- 
i (color,  identify,  hue,  matching).  She 
wed  seven  lessons  in  all  on  the  AAAS  cen- 
theme  of  observing,  all  dealing  in  some 
pee  with  sensory  perception.  Miss  Mattoon 
10  selected  and  retrieved  a  level  ii  activity 
hich  would  be  pupils’  learning  one  level 
bove  the  first  lesson.  She  “asked”  for  and  re- 
rived  a  printed  abstract  (printout)  of  that 
tsson: 


IE  (PERCEPTION  OF  ODOR) 

SEXES 

PROCESS  (OBSERVATION) 

LEVEL  (II) 

CONTENT  (PERCEPTION,  ODORS) 

LATED  ACTIVITIES 

BEFORE  (96001,  6002,  4005) 

AFTER  (4007,  4008) 

ISTRACT  (PERCEPTION  OF  ODOR  IS  A  WAY  TO  DISTINGISH  SUB- 
STANCES  WITHOUT  SEEING,  HEARING,  TASTING,  OR  FEELING. 
IDE  CHEMIST’S  TECHNIQUE  FOR  SMELLING  IS  DEMONSTRATED. 
SUBSTANCES  ARE  CLASSIFIED  BY  ODOR.  MATERIALS:  CINNA- 
KM,  VANILLA,  SALT,  FLOUR,  ALCOHOL,  WHITE  VINEGAR,  PEP¬ 
PERMINT  EXTRACT,  FOOD  COLORING,  PAPER  BAGS,  PEANUT  BUT¬ 
TER,  ORANGE,  ONION,  TWO  GLASS  BOTTLES,  AND  CHOCOLATE 
SQUARES) 

Related  rvices  A  related  service  built  in- 
o  the  TAG  system  is  that  of  student  record- 
raping.  By  typing  the  signal  help.  Miss  Mat- 
toon  could  have  retrieved,  for  each  pupil, 
lored  records  germane  to  his  learning  abilities, 
le  Record  Bank  contains  such  data  as  teach- 
t comments  on  work  habits  and  interests,  ob- 
ictive  measures  of  ability  and  achievement, 
formation  from  special  education  services, 


and  information  related  to  pupil  achievement 
and  specific  instructional  goals. 

TAG’s  potential  has  not  yet  been  reached. 
If  the  science  experiment  proves  successful, 
the  design  can  be  extended  to  include  other 
subjects  of  the  curriculum. 

As  illustrated  by  diagram  at  the  left,  the 
TAG  program  is  being  planned  by  two  com¬ 
mittees,  one  on  student  records  and  one  on 
curriculum.  Curriculum  materials  are  selected 
by  a  committee,  indexed,  and  fed  into  the  com¬ 
puter’s  Curriculum  Bank.  Student  records  are 
put  in  systematic  order  for  storage  in  the  com¬ 
puter’s  Record  Bank.  All  of  this  data  is  avail¬ 
able  to  teachers  at  Rice  School. 

The  teacher  may  retrieve  data  about  science 
lessons  or  pupil  records.  He  may  put  data  into 
the  computer  or  criticize  the  curriculum  mate¬ 
rials  received.  Eventually,  if  all  goes  well,  the 
teacher  will  be  able  to  retrieve  a  list  of  needed 
supplies  and  materials  required  for  his  teach¬ 
ing  plans,  and  then  order  the  materials  for  24- 
hour  delivery.  And  all  done  by  computer! 

Why  is  Portland  engaged  in  such  an  experi¬ 
mental  program?  Basically,  to  improve  instruc¬ 
tion,  but  also  to  help  in  the  collective  efforts 
to  adapt  the  computer  to  educational  use. 


should  be  noted.  Those  that  become  obso¬ 
lete  must  be  corrected  or  rejected.  Need  for 
additional  activities  should  be  noted  and 
supplied  by  the  curriculum  committee. 

Before  TAG  For  two  years,  Rice  teachers 
prepared  themselves  for  TAG.  They  worked 
with  central  committees  in  developing  the  pro¬ 
gram.  There  was  intensive  in-service  education 
in  the  AAAS  science  program.  They  studied 
data  processing  and  worked  with  technicians 
and  computer  experts  to  understand  the  com¬ 
puter  and  its  potentials.  There  was  general  in¬ 
volvement  in  planning  the  scheme  of  objec¬ 
tives  and  general  rationale  of  the  system. 

TAG’S  future  Although  the  first  computer 
program  deals  only  with  science,  Portland 
teachers  are  now  setting  up  programs  in  math¬ 
ematics,  social  studies,  and  foreign  languages. 

This  fall  another  unit  is  being  installed 
in  Portland’s  Wilcox  Elementary  School.  By 
next  spring,  Andrew  Jackson  High  School  and 
its  eight  “feeder”  schools  will  be  supplied  with 
sixteen  to  eighteen  terminals.  It  is  hoped  that 
one  or  more  display  devices  will  eventually  be 
installed  in  each  district  school. 


MISS  MATTOON  sits  at 
computer  terminal  to  scan 
abstracts  of  individualized 
AAAS  science  lessons.  Up¬ 
on  request,  teleprinter  at 
her  right  gives  printed  copy 
of  a  complete  lesson. 


TAG  is  based  on  several  premises: 

•  The  teacher  is  best  able  to  select  learning 
experiences  for  children  from  a  large  col¬ 
lection  of  tested  activities. 

•  Curriculum  content  must  be  self -renewing. 
Information  in  the  lessons  must  be  current. 
Teaching  guides  must  provide  for  constant 
correction,  in  both  activities  and  content. 

•  There  must  be  constant  feedback.  Teachers 
must  be  masters  of  the  machine.  Those  les¬ 
sons  which  teachers  find  most  successful 


NEXT  MONTH:  From  Stanford,  California,  a 
report  on  how  a  teletype  connected  to  a 
computer  is  used  for  drill-and-practice  ses¬ 
sions  in  mathematics. 

Miss  Sponberg  welcomes  questions  about 
CAI.  Although  she  cannot  answer  them  per¬ 
sonally,  they  will  assist  in  planning  future 
articles.  She  also  invites  reports  from  teach¬ 
ers  and  administrators  concerning  com¬ 
puter  use  in  schools. 
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Drill  and  practice  by  teletyi 


This  is  a  report  of  a  drill-and- 
practice  program  in  mathematics 
and  spelling.  Although  Stanford 
University's  widely  publicized 
Brentwood  Project  has  somewhat 
overshadowed  this  CAl  effort  in 
Palo  Alto,  its  significance  is  being 
felt  in  elementary  schools  in  Cali¬ 
fornia  and  in  other  states,  as  far 
away  as  Kentucky. 

In  early  spring  of  1965,  a  com¬ 
mercially  available  teletype 
machine  was  installed  in  a  book 
closet  adjoining  an  elementary 
classroom  in  Grant  School  in 
California’s  Cupertino  Union 
School  District.  The  teletypewrit¬ 
er  was  connected  by  a  private 
telephone  line  to  a  computer  in 
Stanford  University’s  Labora¬ 
tory  for  Learning  and  Teaching. 

For  seven  weeks,  daily  drills 
in  mathematics  were  given  via 
the  teletype  to  forty-one  fourth 
graders.  Today,  about  2300 
first  through  sixth  graders  are 


using  similar  teletype  machines  in 
thirty  schools  across  the  country, 
including  Breckenridge  School  at 
Morehead,  Kentucky,  almost 
2000  miles  away.  The  system  is 
the  same  .  .  .  the  daily  drill  les¬ 
sons  are  carried  to  the  school  by 
telephone  lines  from  the  Digital 
Computer  Corporation’s  PDP-1 
in  Palo  Alto. 

Approximately  2900  lessons 
per  grade  level  support  the  pro¬ 
gram.  The  number  of  problems 
within  a  lesson  varies  from  about 
five  to  thirty  (twenty  is  the 
average),  depending  on  the  type 
of  material.  Each  drill  is  short, 
about  five  minutes  in  duration. 

What  happens  when  a  child 
uses  the  teletypewriter  for,  say, 
a  lesson  in  math?  As  he  takes  his 
turn,  the  machine  prints  out  an 
introductory  statement  as  please 

TYPE  YOUR  NAME  AND  NUMBER. 

The  child  replies  by  typing  his 
full  name.  If  he  makes  a  mistake, 


the  machine  prints  out  a  request 
for  him  to  retype  it.  If  he 
does  this  correctly,  his  first 
problem  of  the  day  is  printed 
out.  A  place  is  left  for 
him  to  respond.  For  example, 

(5  X  4)  +  6  = _ If  he 

answers  the  first  problem  cor¬ 
rectly,  the  second  problem  ap¬ 
pears.  If  he  does  not,  the  ma¬ 
chine  types  out  no,  try  again, 
and  the  first  problem  is  repeated. 

If  he  makes  an  error  the  sec¬ 
ond  time,  the  machine  will  then 

type  NO,  THE  ANSWER  IS  _ 

and  give  the  correct  answer.  The 
problem  is  then  repeated  again  so 
the  child  can  add  the  correct  re¬ 
sponse  himself.  He  and  the  ma¬ 
chine  then  move  on  to  the  next 
question. 

As  a  child  works  through  each 
drill,  his  correct  and  incorrect 
answers,  the  amount  of  time  spent 
in  answering,  the  percentage  of 
problems  or  answers  correct  to 
date,  and  the  total  amount  of 
time  he  has  spent  with  the  pro¬ 
gram  are  recorded  on  the  com¬ 
puter.  This  information  can  later 
be  retrieved  by  his  teacher. 


An  audio  system  can  also  be 
used  with  the  teletype.  Pre¬ 
recorded  messages  may  be  sent 
through  individual  speakers  to 
each  student  via  a  special  systeri 
designed  by  the  Westinghoui 
Corporation. 

Instruction  on  the  teletype  is 
supplementary  to  the  regulai 
curriculum  presented  by  the 
classroom  teacher.  The  prograi 
is  set  up  on  five  levels  of  diffi¬ 
culty  for  each  grade  level  and 
for  each  concept  in  instruction] 
Pupils  can  be  moved  up  or  down  | 
the  program  from  day  to  day,  de¬ 
pending  on  the  previous  day’s 
performance. 

According  to  Max  Jerman,  re¬ 
search  associate  at  Stanford’s  In¬ 
stitute  for  Mathematical  Studies 
in  the  Social  Sciences,  which  is 
directing  the  teletype  project 
this  kind  of  personalized  ap¬ 
proach  to  instruction  makes  the 
teacher  more  aware  of  individual-  j 
ization  and  carries  over  into 
other  teaching  situations. 

And,  says  Jerman,  the  chil-j 
dren  themselves  are  more  de- 


. . .  from  a  compute) 
2000  miles  aw< 


THE  CLASSROOM  TEACHER  often  discusses 
errors  on  the  teletype  lessons  with  pupils. 
He  may  find  that  he  needs  to  change  his 
pattern  of  instruction  to  assist  in  problems 
that  are  causing  general  class  difficulty. 


RUTH  ANN  SPONBERG 

Senior  Editor,  The  INSTRUCTOR 


manding.  They  are  less  content 
in  group  situations — they  want 
|ething  to  happen  to  them 
tonally  .  .  .  some  action  or 

change. 

“Teachers  involved  in  the 
project  also  become  greater  spe¬ 
cialists  in  subject  areas  so  they 
can  check  on  the  programming. 
They  are  learning  to  use  the 
i  they  receive  from  the  com¬ 
puter  lessons  in  preparing  future 
jsroom  experiences.  They  are 
toming  diagnosticians,  able  to 
take  the  computer  information 
and  use  it  to  determine  the  best 
kind  of  classroom  program  for 
each  individual  child.” 

[Staff  members  of  the  Stanford 
roject  feel  sure  that  computer- 
listed  instruction  can  have 
much  impact  on  skill  mastery  in 
lath,  reading,  spelling,  and  the 
foreign  languages  because  of  the 
Control  of  variables  relevant  to 
earning.  Speed  is  important  in 
these  areas,  they  say.  Timing  and 
facing  of  these  activities  is  dif¬ 
ficult  under  ordinary  classroom 
Conditions,  but  with  the  aid  of  a 
computer,  it  can  be  automatic. 

Do  students  seem  bored  when 
the  novelty  of  using  the  machine 
wears  off?  Seemingly  not,  says 
Jerman.  The  motion  of  the  tele- 
pewriter  as  it  prints  out  the 
bestions  catches  and  holds  pu¬ 
pil  attention.  The  children  must 


also  continually  read  questions 
and  react  by  typing  answers. 

Problems  with  the  teletype  sys¬ 
tem  have  been  mainly  system 
failures  or  delays  in  the  Stanford 
laboratory  itself.  Telephone-line 
transmission  problems  are  some¬ 
times  a  cause  of  difficulties.  Com¬ 
puter-component  failures  have 
occurred,  and  faulty  program¬ 
ming  or  debugging  (correction  of 
errors  in  a  program)  have  also 
caused  a  few  delays. 

What  is  the  future  of  this 
California-based  computer  pro¬ 
gram?  Many  see  it  as  expanding 
to  include  schools  in  every  state. 
The  Breckenridge  program  has 
Appalachian  children  benefiting 
from  the  same  educational  tech¬ 
niques  as  children  in  Oak  Knoll 
School  in  Menlo  Park,  California, 
or  Universal  School  in  south¬ 
ern  Mississippi  at  McComb. 

Title  III  is  lending  financial 
support  to  the  Kentucky  installa¬ 
tion.  As  the  program  spreads,  it 
is  felt  that  private  organizations, 
and  eventually  individual  school 
systems,  will  begin  assistance  in 
offering  children  across  the  coun¬ 
try  a  highly  specialized,  advanced 
curriculum  equal  to  the  best  to 
be  found  in  urban  and  suburban 
centers  anywhere. 

NEXT  MONTH:  What  happens 
when  sixth  graders  play  the 
computer-controlled  “Sumerian 
Game”?  A  report  from  West¬ 
chester  County,  New  York. 


1ST  PUPILS  seem  to  master 
ckly  the  simple  operations  re- 
ired  to  operate  the  teletypewrit- 
and  then  give  rapt  attention  to 
f  personalized  sequence  of 
tong  material.  Some  schools 
ilia  single  teletype  in  a  closet 
pining  the  classroom.  Others  set. 
ean  area  to  handle  several. 


Miss  Sponberg  welcomes  ques¬ 
tions  about  CAI.  Although  she 
cannot  answer  them  person¬ 
ally,  they  will  assist  in  planning 
future  articles.  She  also  invites 
reports  from  teachers  and  ad¬ 
ministrators  concerning  com¬ 
puter  use  in  schools. 
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. ,  DEMCO 


■  Beautify  and  Protect 
Books  with  Paper 
Dust  Jackets 


^jrystaljacs  make  the  big  difference  in  book  life  and  appear¬ 
ance  in  your  classroom  library.  Made  of  strong,  transparent 
plastic  film,  Crystaljacs  protect  book  dust  jackets  ...  let  colorful 
designs  show  through.  They  also  increase  usage  because  books 
become  more  appealing.  Young  readers  are  more  apt  to  reach  for 
them.  Tough,  yet  soft  to  the  touch,  Crystaljacs  won’t  cloud  or 
turn  brittle  with  age.  Dirt  and  fingermarks  wipe  off  easily  with 
a  damp  cloth. 


Choose  from  two  popular  styles  —  Champion  (with  paper 
backing)  provides  extra  protection  for  book  bindings.  Guardian 
(without  paper  backing)  allows  more  books  per  shelf.  Both  are 
easy  to  apply.  All  Crystaljacs  have  Demco’s  exclusive  anchoring 
tape  to  speed  folding  and  fitting.  Takes  only  minutes  to  safeguard 
and  beautify  any  book  jacket. 


WE  PAY  POSTAGE 

SPECIAL  OFFER!  Send  for  your  introductory  “trial”  assortment  at  special 
low  price  today.  Order  with  coupon  below. 

CHAMPION  CRYSTALJACS  (with  paper  backing): 

Assortment  of  100:  15-8";  75-9";  10-10"  All  100  only  $7.30 

Assortment  of  150:  25-8";  75-9";  25-10";  25-12"  All  150  only  $9.60 

GUARDIAN  CRYSTALJACS  (without  paper  backing): 

Assortment  of  100:  15-8";  75-9";  10-10"  All  100  only  $7.00 

Assortment  of  150:  25-8";  75-9";  25-10";  25-12"  All  150  only  $8.99 


ri  nCilM  DEPARTMENT  1-117,  BOX  1488  SATISFACTION 

UCMUU  MADISON,  WISCONSIN  53701  GUARANTEED! 

PLEASE  SEND  ME: 

_ CHAMPION  assortment  @  $7.30  _ GUARDIAN  assortment  @  $7.00 

_ CHAMPION  assortment  @  $9.60  _ GUARDIAN  assortment  @  $8.99 

Enclosed  check  (or  money  order)  $ _  □  Bill  me  □  Bill  my  school 


Name:  Title: 


School: 

Address: 

City: 

State: 

Zip: 
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THE  INSTRUCTOR,  November  1967 


125 


ISMII 


What 
it’s  like 
when 
children 


IN  THE  computerized  Sumerian 
Game,  the  student  takes  the  role 
of  a  priest-ruler.  Westchester  has 
also  experimented  with  games  in¬ 
volving  economic  problems  in 
Sierra  Leone  and  the  management 
of  a  toy  store. 


WILLIAM  F.  O’CONNOR 


Play  a  Computer  Game 


The  Sumerian  Game  is  a  unique  CAI  experi¬ 
ment  being  conducted  in  Westchester,  New 
York.  Our  guest  reporter,  William  F.  O'Connor, 
talks  about  it,  and  about  the  role  of  CAI  in  this 
age  of  teacher  shortages  and  increased  emphasis 
on  individualized  education.  RAS 

Susan,  sitting  before  a  typewriterlike  com¬ 
puter  terminal,  has  just  watched  a  slide 
series  and  heard  a  taped  description  of  the  city- 
state  of  Lagash,  Mesopotamia,  in  3500  b.c. 

The  printout  on  the  terminal  now  says: 
WE  HAVE  HARVESTED  5000  BUSHELS  OF  GRAIN 
TO  TAKE  CARE  OF  500  PEOPLE.  HOW  MUCH  OF 
THIS  GRAIN  SHOULD  BE  SET  ASIDE  FOR  NEXT 
SEASON'S  PLANTING,  AND  HOW  MUCH  WILL  BE 
STORED  IN  THE  WAREHOUSE?  THE  REMAINDER 
WILL  BE  GIVEN  TO  THE  PEOPLE  TO  EAT.  Susan, 
assuming  the  role  of  priest-ruler  of  this  land, 
must  now  make  a  decision  about  this  problem. 

Susan  is  one  of  about  fifty  sixth  graders  who 
recently  took  part  in  an  experiment  conducted 
by  a  division  of  the  Northern  Westchester 
Board  of  Cooperative  Educational  Services 
(BOCES).  It  was  part  of  a  program  begun  in 
1962  with  the  production  of  the  Sumerian 
Game,  partially  described  above.  Originally 
a  joint  venture  of  the  BOCES  Center  and  IBM 
Corporation,  its  purpose  was  to  investigate  the 
computer’s  potential  in  light  of  our  growing 
educational  problems.  Starting  in  1963,  the 
program  was  supplemented  by  two  U.S.  Office 
of  Education  grants. 

The  program’s  objectives?  To  test  the  appli¬ 
cability  of  computer-controlled  games  to  in¬ 
dividualized  instruction  and  to  test  their  learn¬ 
ing  effectiveness.  How  would  these  games  stack 
up  against  conventional  teaching  in  amount  of 
learning  and  time  invested  by  pupils? 


The  Sumerian  Game  was  designed  to  teach 
some  basic  economic  principles.  After  Susan 
had  watched  the  slide  show  and  heard  the 
tape-recorded  message  mentioned  earlier,  she 
received  instructions  on  how  to  play  the  game 
and  was  given  her  first  problematic  situation 
of  how  much  grain  to  plant,  save,  and  eat. 

When  a  child  priest-ruler  makes  his  decision, 
he  types  his  answer  on  the  typewriterlike  com¬ 
puter  terminal,  and  the  message  is  instantly 
sent  to  the  computer.  The  computer  responds 
with  an  anaLysis  and  rapidly  sends  back  the 
results.  Then,  the  child  watches  the  terminal 
print  out  a  ‘‘six  months”  progress  report  on 
his  actions.  He  may  find  that  he  has  saved  too 
much  grain  and  some  has  rotted  or  that  he 
didn’t  save  enough  for  planting  and  next  year’s 
production  won’t  be  enough.  He  is  then  asked 
to  make  similar  decisions  for  the  next  six-month 
period,  based  on  past  mistakes  and  inventory, 
for  which  a  new  progress  report  is  issued. 

This  computer  game  allows  the  pupil  to  go 
as  fast  or  slow  as  he  wishes  throughout  the 
game,  as  he  competes  only  against  the  model. 
As  the  game  develops,  more  complex  prob¬ 
lems  are  introduced,  such  as  land  acquisition, 
crafts,  population,  and  trade.  The  student  sets 
the  pace,  with  the  computer  automatically  in¬ 
troducing  the  proper  level  of  information. 

The  Sumerian  Game  was  followed  in  West¬ 
chester  by  one  on  economic  problems  in  Sierra 
Leone  and  one  in  management  of  a  toy  store. 
They,  too,  place  the  child  in  a  real-life  role 
with  real-life  problems,  and  grow  in  complexity 
as  the  child  develops  skill  and  knowledge. 

To  measure  the  games’  effectiveness,  a  smalh- 
scale  experiment  was  conducted.  Two  groups, 
similar  in  intelligence  and  reading  ability,  were 
selected.  The  “experimental”  group  was 


brought  periodically  to  the  BOCES  Center  to 
play  the  computer  games.  The  “control”  group 
was  taught  the  same  subject  matter  in  its 
home  school.  All  were  tested  before  and  af¬ 
ter  the  experiment.  General  behavior  and  other 
significant  events  were  recorded  for  the  experi¬ 
mental  group,  and  each  child  was  interviewed 
following  the  games. 

The  results?  Except  for  two  students  with 
reading  handicaps,  the  games  were  played  with¬ 
out  teacher  intervention.  Pupils  were  easily 
able  to  follow  game  rules  and  instructions  as 
printed  out  by  the  terminal.  All  but  one  child 
reported  that  he  had  enjoyed  the  games  and 
had  maintained  a  high  level  of  interest  and  en- 
thusiam.  The  experimental  group  showed 
significantly  more  gain  than  the  control  group 
from  pretest  to  posttest  in  the  Sumerian  Game. 
The  control  group  gained  slightly  in  the  Sierra 
Leone  Game.  The  most  significant  result,  how¬ 
ever,  was  that  the  experimental  group  invested 
about  one-half  the  time  to  make  the  same  gains. 

Computer  games  in  their  present  form  do  not 
appear  to  be  more  effective  than  the  teacher, 
but  they  do  appear  to  teach  as  much  in  less 
time.  Says  Dr.  Richard  L.  Wing,  BOCES  Co¬ 
ordinator  of  Curriculum  Research,  computer- 
based  games  “.  .  .  seem  to  offer  possibilities  of 
partial  solution  to  some  of  the  perennial  prob¬ 
lems  of  mass  education:  inefficiency  in  teach¬ 
ing,  curricular  limitations, *  inadequate  motiva¬ 
tions  of  students,  unreliable  measurements  of 
results  and  neglect  of  individual  needs.”  ^ 
NEXT  MONTH:  What  about  machine-assisted  instruction? 
Are  MAI  and  CAI  comparable  in  their  results? 

Miss  Sponberg  welcomes  questions  about  CAI.  Although 
she  cannot  answer  them  personally,  they  will  assist  in 
planning  future  articles.  She  also  invites  reports  from 
readers  concerning  computer  use  in  schools. 
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Machine-assisted 


instructio 


competitor  or 
concomitant? 


Individualizing  instruction  is  a 
major  goal  of  elementary  teach¬ 
ers  and  administrators.  But  the 
hang-up  comes  in  discovering 
realistic  ways  to  do  this.  In  past 
months,  this  feature  has  discussed 
individualizing  through  computer 
instruction.  Now,  what  about 
•learning  devices  that  are  electron¬ 
ic  but  not  computerized?  Where 
do  they  fit  into  the  individualiza¬ 


tion  scheme,  and  what  is  their  re¬ 
lationship  to  computers? 

First  let  us  consider  some 
identifying  features  of  non¬ 
computerized  machine-assisted 
instruction  (MAI).  The  equip¬ 
ment  runs  the  gamut  of  size  and 
sophistication.  Some  of  the  earli¬ 
est  were  primarily  tachistoscopic, 
used  for  drill  and  remedial  work. 


THE  correct  answer  button  must  be  pushed  to  ad¬ 
vance  a  color  filmstrip  and  recording  in  this  portable 
electronic  unit  from  Borg-Warner  Corporation. 


LINEAR-TYPE  programs  for  the  Craig  Reader  are  de¬ 
signed  for  a  range  of  subjects  at  all  levels,  and  are 
contained  on  rigid  plastic  slide  units. 
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Today  many  of  these  machines 
can  be  adjusted  to  various  speeds 
and  used  to  emphasize  sequential 
development  in  several  areas. 

Advances  in  both  technology 
and  programming  have  led  to 
tutorial  devices  with  multiple 
functions.  They  range  from  types 
that  require  a  single  stimulus  re¬ 
sponse  to  those  which  utilize 
both  audio  and  visual  stimuli. 
The  more  expensive  and  compli¬ 
cated  language  laboratories  also 
qualify  as  MAI. 

Programs  for  these  machines 
(sometimes  spoken  of  as  soft¬ 
ware)  are  on  magnetic  tape;  pa¬ 
per  sheets,  rolls,  or  cards;  slides; 
film;  records;  or  combinations  of 
two  or  three  of  these.  They  are 
commercially  produced,  teacher- 
prepared,  or  both. 

Education  and  industry  experts 
agree  that  much  of  the  success  of 
both  CAI  and  MAI  lies  in  the 
quality  of  the  programs.  Howev¬ 
er,  adequate  research  is  still  lack¬ 
ing  in  such  areas  as  the  degree 
of  needed  motivation,  the  desir¬ 
able  size  for  the  program,  the 
proper  sequence,  and  the  amount 
of  reinforcement.  More  specific 
determinators  will  show  how  to 
create  good  programs  and  how 
they  are  affected  by  other  influ¬ 
ences  in  the  environment. 


Immediate  feedback  is  a  fea¬ 
ture  of  some  electronic  instruc¬ 
tional  aids.  Branching  (the  proc¬ 
ess  of  directing  a  child  to  anoth¬ 
er  item  depending  on  his  response 
to  a  previous  item)  also  occurs 
on  some  machines,  as  it  does 
with  most  computer  systems.  Er¬ 
ror  detection  and  counting  equip¬ 
ment  are  generally  not  feature! 
on  these  devices,  although  a  few 
do  have  them.  When  they  are  not 
available,  the  teacher  manually 
checks  answers. 

Largely  because  of  budget  re¬ 
strictions,  machine-assisted  in- 
struction  was  first  used  mainly  as ; 
a  remedial  device  or  to  challeng* 
gifted  youngsters  through  more 
advanced  work.  It  also  proved 
successful  with  children  who  have 
hearing,  visual,  and  motor  handi 
caps.  Where  verbal  and  discrim¬ 
inatory  skills  are  lacking,  and 
attention  span  is  short,  both  CAI 
and  MAI  seem  to  help. 

The  influx  of  ESEA  money  is, 
bringing  large  numbers  of  these 
MAI  learning  devices  to  schools. 
Now  teachers  are  having  the  op¬ 
portunity  to  see  that  MAI  equip¬ 
ment  can  be  effective  in  individ¬ 
ualizing  regular  instruction 
programs — that  it  is  an  every 
day  tool  to  be  used  on  a  regula 
basis  by  every  child  in  the  class 


BRANCHING  is  a  feature  of  the  AutoTutor,  produced 
by  The  Welch  Scientific  Company.  Students  answer 
questions  by  selecting  one  of  the  response  buttons. 


RUTH  ANN  SPONBERG 

Senior  Editor,  The  INSTRUCTOR 


Teachers  find  that  MAI  and 
CAI  can  be  used  as  early  as  kin¬ 
dergarten,  but  that  they  are  not 
equally  effective  with  all  children. 
In  addition,  the  equipment  works 
best  if  it  is  interspersed  with  oth- 
!  er  types  of  learning  activities. 

Most  of  the  MAI  devices  are 
free-standing  and  fairly  small. 
They  can  be  kept  in  a  classroom 
and  easily  moved  around  as  need¬ 
ed.  Such  flexibility  would  be  im¬ 
possible  with  present  computer 
systems,  but  the  computer  can 
serve  a  much  larger  role. 

.  When  children  of  similar  abili¬ 
ties  use  identical  machines  with 
identical  programs,  teachers  have 
a  valid  basis  for  comparison  of 
individual  gains.  They  can  also 
make  somewhat  accurate  anal¬ 
yses  of  the  individualized  learn¬ 
ing  process,  and  subsequently  ex¬ 
plore  adjunctive  techniques  for 
providing  such  instruction. 

I  Cost  of  MAI  is  relatively  low 
on  a  per-pupil  basis.  Most  school 
systems  are  able  to  afford  several 
pieces  of  this  equipment  and  may 
have  plans  to  buy  more,  while  a 
computer  system  may  not  be  on 
their  budget  horizon  for  many 
years.  In  the  majority  of  states, 
machines  can  be  purchased  under 
Title  I  for  use  with  disadvantaged 
children,  or  if  for  library  instal¬ 


lation,  under  Title  II. 

Is  MAI  a  forerunner,  a  con¬ 
comitant,  or  a  competitor  to 
computer-assisted  instruction?  It 
is  certainly  the  first  two.  Teach¬ 
ers  involved  in  MAI  sharpen 
their  skills  in  selecting  commer¬ 
cial  programs  and  in  preparing 
programs  themselves.  They  de¬ 
vise  new  uses  and  work  out 
scheduling  techniques.  When  and 
if  computer  instruction  becomes 
a  reality  for  them,  they  will  have 
a  ready-made  background. 

Both  types  of  instruction  serve 
specific  classroom  needs  and  their 
functions  overlap.  Even  so,  com¬ 
parisons  at  this  point  are  not 
meaningful.  What  is  important  at 
the  classroom  level  is  to  use  any 
available  equipment  as  purpose¬ 
fully  as  possible.  If  the  classroom 
teacher  is  eager  to  individualize, 
he  will  experiment  and  decide  for 
himself  how  his  equipment  can 
best  serve  the  needs  of  his  group. 

NEXT  MONTH:  An  overview  of  computer 
research  projects  being  conducted  at 
the  University  of  Pittsburgh. 

Miss  Sponberg  welcomes  questions 
about  CAI.  Although  she  cannot  answer 
them  personally,  they  will  assist  in 
planning  future  articles.  She  also  in¬ 
vites  reports  from  readers  concerning 
computer  use  in  schools. 


iUDIOVISUAL  and  kinesthetic  exercises 
ombine  in  the  Audio  Flashcard  system 
rom  Electronic  Futures,  Inc.  Teachers  use 
lank  cards  to  develop  their  own  programs. 


Never  underestimate  the 
power  of  a  plant  seed 

.  .  .  to  spark  a  child’s  natural  curiosity 
.  . .  to  teach  him  to  discover  on  his  own. 

EXPERIENCES  IN  SCIENCE 

by  Tannenbaum  and  Stillman 

Children  and  curiosity  are  inseparable.  They  want  to  know. 
Small  wonder,  with  so  many  intriguing  things  in  the  world  to 
challenge  young  minds.  Where  does  the  rain  go?  What  makes 
seeds  grow?  How  cold  are  ice  cubes?  Where  does  the  sun  go 
at  night?  There  are  so  many  things  to  find  out!  And  the  best 
way  for  them  to  find  out  is  to  perform  experiments  with  actual 
laboratory  equipment  they  can  manipulate  on  their  own. 
That  is  why  EXPERIENCES  IN  SCIENCE,  McGraw-Hill's  new 
elementary  science  program  for  Grades  1-6,  has  departed 
from  the  traditional  book-centered  or  demonstration  ap¬ 
proaches  to  an  activity-oriented  program  which  encourages 
each  child  to  discover  fascinating  scientific  facts  about  his 
world  himself.  For  detailed  information  and  subjects  studied, 
clip  and  mail  the  attached  coupon. 

Classroom  equipment  for  EXPERIENCES  IN  SCIENCE 
is  produced  by  American  Science  and  Engineering,  Inc. 


WEBSTER  DIVISION 
McGRAW-HILL  BOOK  COMPANY 

MANCHESTER  ROAD  •  MANCHESTER.  MO.  63011 


TIBZ18 


Please  send  me  complete  information  on  McGraw-Hill’s  new 
science  program,  EXPERIENCES  IN  SCIENCE,  by  Tannenbaum 
and  Stillman. 

Name _ Position _ 

School _ Address _ 

City _ County _ 


State 


Zip 
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Computer-Assisted  Instruction  •  6 


University  of 
Pittsburgh 

investigates  Computer-bas< 
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The  Learning  Research  and 
Development  Center .  at  the 
University  of  Pittsburgh  is  housed 
in  the  Mineral  Industries  Build¬ 
ing,  an  old  brick  structure  on 
Pitt’s  Oakland  campus.  This  un- 
imposing  building  seems  like  an 
inappropriate  setting  to  1 >e  the 
center  of  the  country’s 
foremost  research  about 
learning  and  about  mod¬ 
ern  educational  technolo¬ 
gy.  But  here  psychologists, 
computer  experts,  teach¬ 
ers,  and  social  scientists 
are  combining  knowledge 
and  know-how  in  an  in¬ 
vestigation  of  computer- 
based  classrooms. 

By  its  own  definition 
the  Center  has  as  its  goal 
“the  strengthening  of  sci¬ 
entific  foundations  for  im¬ 
proved  educational  prac¬ 
tices.”  Behavioral  scien¬ 
tists  and  educators  are 
combining  their  efforts 
with  engineers  and  subject- 
matter  scholars  to  conduct 
studies  of  the  learning 
process  and  to  develop 


educational  models.  Through  ex¬ 
ploratory  and  .theoretical  re¬ 
search,  innovative  instructional 
systems  are  being  designed  and 
tested. 

A  visit  to  Pitt’s  Learning  Re¬ 
search  and  Development  Center 
.(LRDC)  leaves  many  impres¬ 
sions,,  especially  the  extensiveness 
of  the  array  of  equipment  in  its 
third-floor  laboratory.  The  hard¬ 
ware  ranges  from  a  Digital  Equip¬ 
ment  Corporation  PDP-7  com¬ 
puter  and  a  Westinghouse  ran¬ 
dom  access  audio-unit  to  a  “touch 
sensitive”  device  that  has  a  Kodak 
random  access  carousel  slide 
projector. 

But  research  at  Pitt  does  not 
stop  with  the  hardware.  Creation 
of  quality  programs  (software) 
for  use  with  the  machines  is  also 
claiming  staff  attention.  Programs 
in  spelling,  timetelling,  and  num¬ 
ber  experiences  are  being  devel¬ 
oped  at  the  elementary  school 
level.  There  are  efforts  to  devise 
a  “computer”  language  which 
teachers  may  eventually  use  to 
program  their  own  materials  for 
the  computer. 

Psychologist  Dr.  Robert  Glas¬ 
er,  a  pioneer  in  the  field  of  teach¬ 
ing  machines  and  programmed 
instruction,  is  Director  of  the 
Center.  Glaser  is  guiding  LRDC 
activities  in  the  direction  of  three 
major  research  concerns:  first,  to 
find  out  what  happens  when  man 
comes  in  contact  with  a  machine 
(interface);  second,  to  develop  a 
computer  language  for  teacher 
use;  and  third,  to  inquire  into 
basic  instructional  strategies,  such 


as  how  to  individualize  insti 
-tion  and  in  what  areas. 

For  the  classroom  teach* 
possibly  the  most  interesting  unit 
would  be  the  electronic  student 
station,  which  consists  of  a  loud¬ 
speaker  or  a  set  of  earphones,  a 
keyboard  similar  to  that  of  a 
typewriter,  and  a  cathode  ray 
tube  (similar  to  a  television] 
screen)  with  an  electronic  pen 
that  “writes”  with  a  beam  of 
light.  (At  times,  a  m;  rophone  is 
also  added  to  the  station.) 

It  is  with  this  student  station 
that  basic  research  is  going 
concerning  the  learning 
teaching  processes.  The  results 
may  acutely  affect  tomorrow’s 
ementary  classrooms  and  lead  to 
instruction  in  a  computer-based 
setting. 

Dr.  William  Ramage  is  Direc¬ 
tor  of  the  Computer-Assisted  In¬ 
struction  Project  at  the  Center. 
Based  on  his  experiences  to  date, 
he  considers  the  computer  to  be 
an  excellent  control  device  for  use 
in  individualizing  instruction.  In 
contrast  td  present  instructioi 
schemes,  the  computer  can  detect 
errors,  and  control  amount,  rate, 
and  difficulty  of  material  present¬ 
ed  to  the  learner.  It  also  provides 
feedback  on  achievement  at  the 
time  when  it  is  the  most  helpful 
to  the  child — immediately- 
most  psychologists  recognize 
that  delay  in  evaluation  lessens 
its  effectiveness,  especially  with 
small  children. 

(To  date,  none  of  Pittsburgh’s 
programs  has  yet  been  tried 
a  classroom  basis.  However,  plans 


TOUCH-SENSITIVE  DEVICE  Colored  shapes 
are  presented  in  a  series  on  upper  section 
of  screen.  Student  picks  out  next  shape  from 
random  group  at  bottom  of  screen.  If  he 
touches  board  at  correct  spot,  success  is 
indicated  by  a  bell  ringing  and  a  large  light 
on  top  going  on. 


EXPERIMENTAL  STUDENT  STATION  Re¬ 
corded  voice  heard  through  earphones  gives 
child  directions.  “Typed”  response  appears 
on  cathode  ray  tube  above  keyboard. 


